=> d his 

(FILE 'HOME' ENTERED AT 07:43:32 ON 06 SEP 2007) 

FILE 'REGISTRY' ENTERED AT 07:43:39 ON 06 SEP 2007 
LI STRUCTURE UPLOADED 

L2 34 S LI SSS FULL 

FILE 'CAPLUS' ENTERED AT 07:43:57 ON 06 SEP 2007 
L3 75 S L2 

FILE 'STNGUIDE' ENTERED AT 07:44:19 ON 06 SEP 2007 

FILE 'REGISTRY' ENTERED AT 07:44:50 ON 06 SEP 2007 

FILE 'STNGUIDE' ENTERED AT 07:45:15 ON 06 SEP 2 0 07 

FILE ' REGISTRY » ENTERED AT 07:46:22 ON 06 SEP 2007 
L4 STRUCTURE UPLOADED 

L5 3 S L4 SAM SUB=L2 

L6 11 S L4 SSS FULL SUB=L2 

L7 23 S L2 NOT L6 

FILE 'CAPLUS' ENTERED AT 07:46:57 ON 06 SEP 2007 
L8 72 S L7 

FILE 'REGISTRY' ENTERED AT 07:47:02 ON 06 SEP 2007 

FILE 'STNGUIDE' ENTERED AT 07:47:23 ON 06 SEP 2007 

FILE 'REGISTRY' ENTERED AT 07:48:11 ON 06 SEP 2 007 

FILE 'CAPLUS' ENTERED AT 07:48:25 ON 06 SEP 2007 
L9 63 S L8 AND PREP/RL 

FILE 'REGISTRY' ENTERED AT 07:49:06 ON 06 SEP 2007 

FILE 'CAPLUS' ENTERED AT 07:49:27 ON 06 SEP 2007 
LIO 2 S US200 ! -541021/APPS 

Lll 62 S L9 NOT LIO 

FILE 'REGISTRY' ENTERED AT 07:50:09 ON 06 SEP 2007 
= > d 11 

LI HAS NO ANSWERS 
LI STR 




Structure attributes must be viewed using STN Express query preparation. 



= > d 14 

L4 HAS NO ANSWERS 
L4 STR 




structure attributes must be viewed using STN Express query preparation. 



C: \Program Files\Stnexp\Queries\10541021-product . str 




chain nodes : 

12 13 14 15 17 18 
ring nodes : 

123456789 10 11 
chain bonds : 

5-13 5-15 9-12 9-14 14-18 15-17 
ring bonds : 

1-2 1-6 2-3 2-7 2-11 3-4 4-5 5-6 7-8 8-9 9-10 10-11 
exact /norm bonds : 

1-2 1-6 2-3 2-7 2-11 3-4 4-5 5-6 5-13 5-15 7-8 8-9 9-10 9-12 9-14 10-11 
14-18 15-17 
isolated ring systems : 
containing 1 : 



Match level : 

l:Atom 2: Atom 3 : Atom 4: Atom 5: Atom 6: Atom 7: Atom 8: Atom 9:Atom 10: Atom 11: Atom 
12: CLASS 13: CLASS 14 : CLASS 15: CLASS 17: Atom 18: Atom 
Generic attributes : 
17 : 

Saturation : Unsaturated 

18: 

Saturation : Unsaturated 



C: \Program Fi les\Stnexp\Queries\1054 1021 -product-narrow. str 




chain nodes : 

12 13 14 15 17 18 19 20 
ring nodes : 



1 2 3 4 5 


6 


7 


8 9 10 


11 






chain bonds : 














5-13 5-15 9- 


12 


9 


-14 14-18 


14-20 


15 


-17 15-19 


ring bonds : 














1-2 1-6 2-3 


2 


-7 


2-11 3-4 


4-5 5 


-6 


7-8 8-9 9-10 10-11 


exact/norm bonds : 














1-2 1-6 2-3 


2 


-7 


2-11 3-4 


4-5 5 


-6 


5-13 5-15 7-8 8-9 9-10 9-12 9-14 iOOll 


14-18 14-20 


15 


-17 


15-19 









isolated ring systems 
containing 1 : 



Match level : 

l:Atom 2: Atom 3: Atom 4: Atom 5: Atom 6: Atom 7: Atom 8: Atom 9: Atom 10: Atom itU^'^Vt^'m 
12: CLASS 13: CLASS 14: CLASS 15: CLASS 17: Atom 18: Atom 19: CLASS 20: CLASS 
Generic attributes : 
17 : 

Saturation : Unsaturated 

18: 

Saturation : Unsaturated 
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14&: 168^48 

Halogen- free f lame- retardant and heac-resiBCanc epoxy resin composlcions 
and their laminaceB 
IN Yamanaka, Katauhiro ____ 
PA ge tft An«rf:h^in i.ca itaKfacdwggSOTff 
so jpn. Kokai Tokkyo Koho, 23 pp. 

CODEN: JKXXAF 
DT Patent 
LA Japanese 

FAN.CNT 1 

PATENT SO. KIND DATE APPLICATION NO. DATE 



PI JP 200ei93548 
PRAI JP 2005-3637 
OS MARPAT 145:168548 



20060727 JP 2005-3637 



20050111 



O O— V > — 0 



RN 622B4-92-8 CAPLUS 

CN 2,4.«,io-Tetraoxa-3, 9-dipho8pha8piro(S.5]undecane, 3,9-bii(2-phenylechyl) - 

, 3,9-dioxide (9CI) (CA INDEX NAME) 



CH}-CH3~Ph 



RN 47 5101-74-7 CAPLUS 

CN 2,4, 8, lO-Tetraoxa-3 , 9-dipho8pha8piro(5.5|undecane, 3, 9-bi8 (i-phenylethyl) • 

, 3,9-dioxide (9CI) (CA INDEX NAME) 



T>)o compns. contain (A) lOo parts epoxy reains, (B) 1-200 parts hardeners, and 
(C) 0.1-200 parts organophosphorus compds. represented by the general formula 
1 tXl, X2 - aromatic group-substituted alkyl represented by the general 
tormula (AIi)(Ar)n; L » cl-6 aliphatic hydrocarby 1 Ar =. Ph, naphthyl, or 
anthryl whpse aromatic may be substituted; n 1-3 integer,- Ar bonds to any C 
atom in AL) . Thus, a 50%-nonvolat i le KEK-based varnish comprising Epiclon N 
710 (A) 100, dicyandiamide S.5, 2, 4 , 8 , 10- tetraoxa- 3 , 9- 
diph08phaHplro(5.5)undecane 3 , 9-dibenzyl - 3 , 9-dioxide 30. arid 2-ethyl-4- 
methylimidazole o.l part was impregnated into glass cloChs to give prepregs 
with resin content 44.4%, 8 pieces of which were stacked together, sandwiched 
with electrolytic Cu foils, and hot pressed to give a 1.6-ntii thick Cu-clad 
laminate showing flame retardance v-o <UL-94> and good solder heat resistance 

(JIS C 6481) . 
4 7flOi--'»i-9P 

RL: IMF (Industrial manufacture)} MOA (Modifier or additive use) ; 
pRf:i' ipi f-pntixu^.on} I USES (Uses) 

(flame recardanti halogen-Cree flame -re tardant and heat-resistant epoxy 

resin campns. and their Cu clad laminates) 

20544-37-0 CAPLUS 

2,4,8, 10-Tet raoxa- 3 , 9-dipho8pha8pi ro [5.5] undecana , 3 , 9-bi8 (phenylmethyl ) - , 
3. 9-dioxide (CA index name) 



RN 475101-76-9 CAPLUS 

CN 2.4.8, lO-Tetraoxa-3. 9-dipho8phaspiro [5.5] undacane, 3, 9-bis(diphenyliaethyl) - 

, 3,9-dioxide (9CI} (CA INDEX NAME) 



Full-text 



[057547658 
143:79071 

Tl Flame -retardant styrene resin compositions end molded article obtained 

therefrom 

IN Yamanaka, Katsuhiro; xmamura, Koichi; Tanabe, Seiichij Taketani, Yutaka 
PA <JBl3insCSeq!icat8gCcd;g33^gap 

so PCT Int. Appl,, 53 pp. 
CODEN i PIXX02 

DT Patent 
LA Japanese 

FAN.CNT 1 

PATENT NO, KIND DATE APPLICATION NO. 



PI 



WO 2003-JP15799 



HO 2005056671 Al 20050623 

Ml AE, AG, AL, AM. AT, AU, AZ, BA, BB, BG, BR, BH, BY, BZ,*^CA, CH, 
CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG. ES, FI, GB, GD, 



DATE 

10^1210 

zKcA. < 



Results 1(VS4I02I 



GE. GH, 


6M, 


HR, 


LK, LR. 


LS, 


LT, 


NZ, OM, 


PG, 


PH, 


TM, TN, 


TR, 


rr. 


KWi BM, GH, 


GM, 


KE, 


BY, KG, 


KZ, 


HD, 


ES, FI, 


FR. 


CB, 


TR, BF, 


BJ, 


CF, 


2003289015 




Al 


1693412 




Al 


Ri AT, BE, 


CH, 


DE, 


IE, SI, 


FI, 


RO, 


1910230 




A 


2007112108 




Al 


2003-JPIS799 




A 



I, ID. IL, IN, 
I, LV, MA, MO, 
>. PT, RO, RU, 
UA. UO, US, 
, MW, MZ, SD, 
, TJ, TM, AT, 
, HU, IE, IT, 
i, CI, CM, GA, 

20050629 

20060823 
:, ES. PR, GB, 
, TR, BG, C2, 

20070207 

20070517 

20031210 



IS, JP, KE, KG, KP, 

MG, MK, MN, MM. MX, 

SC, SO, SE, SG, SK, 

UZ, VC, VN, VU, ZA, 

SL, SZ, TZ, UG, ZM, 

BE, BG, CH, CY, CZ, 

LU, MC, NL, PT. RO, 

GN, GQ. CH, ML, MR, 

AU 2003-289015 

EP 2003-778782 

GR, IT, LI. LU. HL. 
BE, HU, SK 

CN 2003-80111035 



KR, KZ, LC. 
MZ, NI, NO, 
SL, SY. TJ, 
ZM, ZW 
ZH, AM, AZ, 
DE, DK, EE. 
3E. SI, SK. 
NE, SN, TD, TG 

20031210 

20031210 
SE, MC, PT, 

20031210 
20060608 



MARPAT 14 3; 19071 



O O — . . O O 

A, J / »0-y\_-o' 



A styrene resin composition which is excellent in thermal stability, hue, 
flowability, and heat resistance and further has flame retardancy; and a 
molded article formed therefrom which has an excellent appearance. The resin 
composition comprises <A) lOO parts styrene resins. IB) 0-100 parts 
polyphenylene ether resins, and (C) i-ioo parts organophosphorus compds. 
represented formula (I), wherein Arl and Ar 2 > Ph or substituted phenyl; 
satisfying the following requirements (i) the amount of the residue left after 
heating at 500» SiO%, (ii) the HPLC purity i90%. and (iii) the acid value SO. 5 
mg-KOH/g. 

:Mft4 4- J"-'rr" 

RL: IMF (Industrial manufacture); MOA (Modifier or additive use) ; 
f'P.hi'' (Pri'^pnrnt i'jr;) ; USES (Uses) 

(tire-retardant; f lame- retardant styrene reain conpns. and molded 

article obtained therefrom) 

20544-37-0 CAPLUS 

2 . 4 , B , 1 0 - Te t raoxa -3.9 - diphosphaspi ro I S . 5 ] undeciute , 3 , 9 - b i a ( pheny Ime t hyl } - , 
3,9-dioxide (CA INDEX NAME) 
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Halogen-free f lame-retardant styrene resin composition 
Bndo. Shigeru 



IN 

PA ____ 
SO PCT I nr. App' 

CODEN; PIXXD2 
DT Patent 
LA Japanese 
FAN.CNT 1 

PATENT NO. 



APPLICATION NO. 



PI 



2004087809 




Al 




20041014 


HO 2004-JP4337 










Hi AE, 


AO, 


AL, 


AM, 


AT, 


AU, 


AZ, 


BA, 


BB, 


BG, 


BR, 


BH, 


BY. 


b3t 


CA. 


CH, 


CN. 


CO, 


CR, 


CU, 


CZ, 


DE. 


DK, 


DM, 


DZ, 


EC, 


EE, 


EG, 


ES, 


FI, 


GB, 


CD, 


GE, 


GH. 


GM, 


HR, 


HU, 


ID, 


IL, 


IN, 


IS, 


JP. 


KE, 


KG, 


KP, 


KR, 


KZ, 


LC, 


LK, 


LR, 


LS, 


LT, 


LU, 


LV, 


MA, 


MD. 


MG. 


MK, 


MN. 


MW, 


MX. 


MZ, 


NA, 


NI, 


NO, 


NZ. 


OM, 


PC. 


PH, 


PL, 


PT, 


RO, 


RU, 


SC, 


SO, 


SE, 


SG, 


SK, 


SL, 


SY, 


TJ, 


TM, 


TN, 


TR, 


TT, 


TZ, 


UA, 


UG, 


US, 


UZ, 


VC, 


VN, 


YU, 


ZA, 


ZM, 


ZW 


RW: BH, 


GH, 


GM, 


KE, 


LS, 


MH, 


MZ, 


SD, 


SL, 


SZ. 


TZ, 


UO, 


ZM, 


ZH, 


AM, 


AZ, 


BY, 


KG. 


KZ, 


MD. 


RU, 


TJ, 


TM, 


AT, 


BB. 


BO, 


CH, 


CY, 


CZ. 


OB. 


DK, 


EE, 


ES, 


FI. 


PR, 


GB. 


GR. 


HU, 


IB. 


IT, 


LU, 


MC, 


NL, 


PL, 


PT, 


RO, 


SB, 


SI. 


SK, 


TR, 


BF, 


BJ. 


CF, 


CO, 


CI, 


CM, 


GA, 


GN, 


GO, 


GH, 


HL, 


HR, 


NE, 


SN, 


TD, 


TG 































20060503 
20061116 
20030328 
20031016 
20031017 
20040326 



CN 2004-80008516 



20040326 
20050928 



CN 1768110 
US 2006258816 
PRAI JP 2003-90859 
JP 2003-356211 
JP 2003-357404 
HO 2004-JP4337 
OS MARPAT 141:350867 

AB Title f lane- retardant styrene resin composition comprises (A) lOO parts of a 
styrene resin having weight retention at SOO* of £20% and (B) O.S-so parts of 
halogen- free {quasi] sphere- shaped flame- retardant particles, wherein the 
component (B) with nol. weight of 200-2,000 and area-average diameter of o.oi- 
3 Mm have been dispersed in (A) , and have weight retention at fioo* of 220% and 
m.p. of 100*- 400*. Thus, a composition was formulated from low-cis 
polybutadiene rubber-modified a-Me styrene diner •styrene copolymer lOO and 
dibenzyl pentaerythritol diphosphonate 2 parts, to give a sample showing UL-94 
flame resistance v-2. 

IT ZGi^-l4-2-l~0 6:^i:S4-92-f? 

RL: MOA (Modifier or additive use); USES (Uses) 

(halogen- free f lame-retardant styrene resin composition) 

RN 20544-37-0 CAPLUS 

CN 2,4, 8, lo-Tetraoxa-3, 9-diphosphaspiro[5.5Iundecane, 3,9-bie (phenylmethyl) - , 
3,9-dioxide (CA INDEX NAME) 



RE.CNT 12 THERE ARE 12 CITED REFERENCES AVAILABLE FOR THIS RECORD RN 62284-92-8 CAPLUS 

X ALL CITATIONS AVAILABLE IN THE RE FORMAT CN 2, 4 , 8 , lO-Tetraoxa-3 , 9-dipho8phaspiro (5 . 5] undecane, 3,9-bia(2-phenylethyl) - 

^ X , 3,9-dioxide (9CI) (CA INDEX NAME) 

I ^WANgWSRE3S5Fr<raWcJ»iJun5^5ySi^^ 
l/iti 2004:857653 CAPLUS Full -text 
*^DN 141:350867 
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CH2-CH2— Ph 



THERE ARE 6 CITED REFERENCES AVAILABLE FOR THIS RECORD 
ALL CITATIONS AVAILABLE IN THE RE FORMAT 

_ aYR'IC H! 
CAPLUS Ful 1 - text 

141jl24Se9 

Tl Fire-resistant reain compositions and molded products therefrom 

IN Yamanaka, Kats uhiro; Tak etani. Yutaka 

PA ■ mitiiB?ngghe inJ!5aiia*i&i^^ 

so Jpn. Kokai Tokkyo Koho, 36 pp. 

CODEN: JKXXAF 
DT Patent 
LA Japanese 
FAN.CHT 1 

PATENT NO. KINO DATE 



APPLICATION NO. 



DATE 



20040729 JP 2003-176 



20030106 



PI JP 200421096S 
PRAI JP 2003-176 
OS MARPAT 141:124589 

AB The conpns. comprise (A) 100 parts reain components containing 260% aromatic 
polyesters, (B) l-loo parts 3-XI-9-X2-2 , 4 , s, 10- tetraoxa-3 , 9- 
diphosphaspiro(5.51undecane 3,9-dioxide IXl, X2 - (AL)(Ar)n; AL - Cl-S 
branched or linear aliphatic hydrocarbon; Ar - (un) aubaticuted Ph, naphthyl, 
anthryl; n - 1-3], (C> 0.1-lQO parts compds. containing 22 OH, (D) 0-50 parts 
fireproof ing resins, and (E) 0-200 parts fillers. Thus, PBT (TRB-H) 100, 3,9- 
dibenzyl- 2,4 , 8 , lO- tetraoxa- 3, 9-<Jlpti08phaspiro (5 .S| undecane 3 , 9 -dioxide 
(preparation described) 20, and pentaerythrltol 3 parts were blended, 
pelletized, dried, and inlection molded to give a test piece showing UL 94 
fire resistance rating v-0 and oxygen index 29.0%. 

IT Oi', 3,9-Dibenzyl-2,4,8,lo-tetraoxa-3,9- 

diphoaphaspirolS .51 undecane 3,9-dloxlde IZZU-i-^f'jt-Si', 

3 , 9-Bi9 (2-phenylethyl } -2, 4 , 8 , 10- tetraoxa'3 , 9-diphosphaspiro (5 . Slundecane 
3,9-dioxide 4"'E101 T^-rp, 3 , 9-Bis<a-roethylbenzyl) -2,4,8,10- 
tetraoxa- 3 , s-diphosphaspiro (5 .5] undecane 3 , 9-dioxide -7a- S-P 
, 3, 9-Bi3 (diphenylmethyl) - 2 ,4 , b . 10- tetraoxa- 3 , 9- 
diphosphaspiro (5 .SI undecane 3 , 9-dioxide 

RL: IMF (Industrial manufacture); MOA (Modifier or additive use); 

)-i>r: C> . >-i ,., (Mi : i, 1 o;>, ; ; US ES ( Use 9 ) 

{halogen-free fire-resistant aromatic polyester compns.) 
M 20S44-37-0 CAPLUS 

CN 2.4,8, 10-Tet raoxa-3, 9-diphosphaspiro(s. 5] undecane, 3, 9-bis<phenylRiethyl) - , 

3. 9-dioxide (CA INDEX NAME) 



62284-92-8 CAPLUS 
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CN 2,4,8, io-Tetraoxa-3 , 9-diphosphaspiro (s . 5] undecane. 3. 9- bis (2-phcnylethyl> - 

, 3,9-dioxide (9C1) (CA INDEX NAME) 



Ma-cffa / 



RN 475101-74-7 CAPLUS 

CN 2,4 , s, to-TetrBoxa-3, 9- diphosphaspiro 1 5. Slundecane, 3, 9- bis (l-phenylethyl) - 
, 3,9-dioxide (9CI) <CA INDEX NAME) 



RN 475101-76-9 CAPLUS 

CN 2,4, a, 10 -Tetraoxa- 3, 9-diphospha3pi rots. 5 1 undecane, 3. 9 -bis {diphenylmethyl ) • 
, 3,9-dioxide (9CI} (CA INDEX NAME) 




20^.549757 CAPLUS .^..^^^kMM&^SS^ 

141 :a9947 

TI Halogen- free, fire-resistant resin compositions and molded products 

therefrom 

IN Yamanaka, Katsuhi ro ; Tak etani, Yutaka 
PA rfr ^Unaghewi c anSWigg>|»8apaD 

SO Jpn. Kokai Tokkyo Koho, 42 pp. 
CODEN; JKXXAF 

DT Patent 
LA Japanese 

FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



20040708 JP 2002-357816 



20021210 



PI JP 2004189822 

PRAI JP 2002-357816 

OS MARPAT 14 1 : 89947 

AB The compns. comprise lA) 100 parts resin componenta containing i60» aron 
polyesters, (B) 1-100 parts 3-Xl- 9-X2- 2,4 , 8 , lO-teLraoxa-3, 9- 
diphosphaspiro{5. 51 undecane 3,9-dioxide |X1, X2 - (AL)(Ai)n: AL - Cl-b 
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branched or linear aliphatic hydrocarbon; Ar ■ (un) substituted Ph, naphthyl, 
anthryl; n » 1-3], (C) 0,1-100 parts compda. containing N, (D) o.l-loo parts 
alkali metal salts and/or alkaline earth metal salts, (E) 0-50 parts 
tireproofing resins, and (F) 0-200 parts fillers. Thus, PBT (TRB-H) loo, 3,9- 
dibenzyl-2,4 . 8 , lo- tetraoxa-3. 9 -diphosphaspiro (s .5] undecane 3 , 9 -dioxide 
(preparation described) 20. melamine cyanurate (MC 610} 5, and CaC03 3 parts 
were blended, pelletized. dried, and injection molded to give a test piece 
showing UL 94 fire resistance rating v-0 and good hydrolysis resistance. 

;;'il>-J4 .r P , 3 , 9-Dibenzyl -2 , 4 , 8 , lO-tetraoxa- 3 , 9- 

diphosphaspiro (5 . S] undecane 3,9-dioxide >i-3r, 

3 , 9-Bls (2 -pheny lethyl) - 2 ,4 , B , 10- tetraoxa- 3 , 9 -diphosphaspl ro (5 . 5) undecane 
3,9-dioxicla j'^Mi;! 7^ vv, 3 , 9-Bis (d-metnylbenzy 1) -2,4 , a, 10- 
tetraoxa- 3 , 9 -diphosphaspiro [5.5] undecane 3 , 9-dioxide •♦ 'ijlOl ■ 7* 'J? 
, 3, 9- Bis (diphenylmethyl) -2, 4. 8, 10- tetraoxa- 3, 9- 
diphosphaspi ro [s . s| undecane 3 , 9-dioxide 

RL: IMF (Industrial manufacture),* HOA (Modifier or additive use) 
r'SlSi' ;.--i<rp.ijss ion; ; USES (Uses) 

(halogen- free fire-resistant aroaatic polyester compns.) 
20544-37-0 CAPLUS 

2,4, a, lo-TetraoxB-3 ,9-diphosphaapiro[5.S] undecane, 3, 9-biB (phenylmsthyl) - , 

3,9-dioxide (CA INDEX NAME) 



RN 62284-92-8 CAPLUS 

CN 3,4,8, iO-Tetraoxa-3 .9- diphosphaspiro! 5. S] undecane, 3. 9-bis( 2-phenylethyl) • 

, 3,9-dioxide (9CI) (CA INDEX NAME) 



-cMa-cfia '^o 



CH}— CH2— 



RN 475101-74-7 CAPLUS 

CN 2,4, a. lo-Tetraoxa-3 , 9-diphosphaspiro [5 . 5) undecane, 3, 9- bis (l-phenylethyl) - 
, 3,9-dioxide (9C1) (CA INDEX NAME) 



-cfT ^0— A^/ -^o 
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, 3, 9 -dioxide (9CI) (CA INDEX NAME) 



PtijCjf^ 




IN 



2004 : 351704 
140:358244 
Halogen- I ree 
therof rom 

Yamanaka, Katsuhiro 



re- resistant, resin compositions and molded products 
Taketani, Yutaka 



SO Jpn. Kokai Tokkyo Koho, 44 pp. 

CODEN: JKXXAF 
DT Patent 
LA Japanese 
FAN.CNT 1 

PATENT NO. KIND DATE 



APPLICATION NO. 



JP 2002-297127 



DATE 



20021010 



PI JP 2004131580 A 20040430 

PRAI JP 2002-297127 20021010 
OS MARPAT 140:358244 

AB The compns. comprise (A) 100 parts resin components containing £60% aromatic 
polyesters, (B) l-lOO parts 3,9-dioxo-2,4,8, 10•tetraoxa-3,9• 
diphoapha3piro (5 . 5) undecane 3 , 9-diaralkyl derive., (C) 0.1-100 parts N- 
containing compds., (D) o-bo parts fireproof ing resins, and (B) 0-2oo parts 
fillers. Thus, pbt <trb-k) loo, 3 , 9-dibenzyl-2,4 ,e. io-tetraoxa-3. 9- 
diphosphaspirols. Slundecane 3,9-dioxide (preparation described) 20, and 
melamine cyanurate (MC 610) s parts virere blended, pelletized. dried, and 
injection molded to give a test piece showing UL 94 fire resistance racing v-o 
and 0 index 29.3%. 

IT tC'f i-; j-» OP. 3,9-Dibenzyl-2,4.8.l0-tetraoxa-3,9- 

diphosphaspiro (5. 51 undecane 3,9-dioxide Siii^i - ^2 :V, 

3. 9- Bis (2- pheny lethyl) -2.4 , 8 , 10- tetraoxa-3 . 9-dipho8phaspiro (5 . slundecane 
3. 9-dioxide JTSioi V4 7?. 3,9-Bi8((i-methylbenzyl) -2.4,a.l0• 
tetraoxa- 3 , 9- diphosphaspiro 1 5. S] undecane 3 , 9-dioxide 1 -'fi i-. i ■ • vJ 
, 3,9-Bl3(dlphenylmethyl)-2,4,8, 10- tetraoxa-3. 9- 
dlphosphaspi ro [5 . 5| undecane 3 , 9-d ioxide 

RL: IMF (Industrial manufacture); MOA (Modifier or additive use); 
r'f> K t» i : y 1- 'I I i 0:1 ■ ; USES (Uses) 

(halogen- free fire-resistant aromatic polyester compns.) 
RN 20544-37-0 CAPLUS 

CN 2.4.8, lO-Tetraoxa-3 , 9- diphosphaspiro [5. 5 {undecane, 3 , 9-bis (phenylmethyl) • , 
3,9-dioxide (CA INDEX NAME) 



c< ^o—A^o^ 



RN 475101-76-9 CAPLUS 

CN 2.4.8, 10- Tetraoxa- 3, 9-diphosphaspiro [5. 5] undecane. 3. 9-bis (diphenylmethyl) - 
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RN 622B4-92-e CAPLUS 

CN 2,1,8, io-Tetraoxa-3,9-diphosphagpiro|5,5]undecane, 3, 9-biB {2-phenylethyl) - 

, 3, 9- dioxide {<iCD (CA INDEX NAME) 



'h-cH2-cffr \ /n / ^ 



CH3_CNj— Ph 



Results 1U/S4I021 



I Oof 76 



o o . 0^ 0 



RH 475101-74-7 CAPLUS 

CH 2,4,8, 10-T«traoxa-3, 9-dipho8phaBpiro(5. 5]undecane, 3, 9-bls {l-phenylethyl} - 
, 3,9-dioxide (9CI] <CA INDEX NAME) 



Ph 



RN 475101-T6-9 CAPLUS 

CN 2,4,8, lo-Tecraoxa-3 , 9-diphospha8pi ro (5 . &) undecane , 3, 9-bis (diphenylmethyl ) • 
. 3.9-dioxide (9CI) (CA INDEX NAME> 



AB The compns. comprise lOOtd-ioo) (part) (A) polyaraidea and (B) I (Xl, X2 ■ 
RArn; R - (branched) cl-5 aliphatic hydrocarbyl (one) ; Ar • (substltuCQd) Ph, 
naphthyl, or anchryl substicuced on any c in R; n « 1*31 . HDldlnga from ths 
compns. are useful for aucotnotive elec. pares, etc. ThuSi a lOOilS mlxCura Of 
Durethan A 30 (nylon 66) and 2,4, 8. lo-tetraoxa-3, 9- 
diphoaphBBpiro[5.5]undecane 3, 9-dibanzyl-3, 9-dioxids (preparsd Croa 
pentaerychricol, PCls, and BnBr) was injection noldod co give a specimen 
showing UL 94 fire resistance rating V-0. 

IT ;',0*44-:«7-{jP 62:^94-32-5P 47S101-74-7P 

4~51C1-7<S-9P, 2,4,8, 10 - Tecraoxa- 3 , 9-dipho8phaspiro [5.5] undecano 
3, 9-bi9 (diphenylmethyl ) -3,9-dioxide 

RL: IMP (Industrial manufacture); MOA (Modifier or additive use); TEM 
(Technical or engineered material use) » FREP (Prcparatic-nl ; USES 
(Uses) 

(fireproof ing agents; halogen-free fire-resistant polyamido compns. 
containing spiro bisaralkylphosphonate fireproof ing agents useful for 
automobile elec, pares) 

RN 30544-37-0 CAPLUS 

CN 2.4.8, lo-Tecraoxa-3. 9-dipho8phB8pirol5.s)undecane, 3.9-bi8 (phonylmochyl) - . 
3.9-dioxide (CA index hamb) 



o . > o 




IN 
PA 



^sw&*il4foSi^A^S5s— CO 

2004:310197 CAPLUS Full text 
140:322337 

Halogen-tree fire-resistant polyamide compositions, moldings therefrom, 
and spiro bisaral)tylphosphonace fireproofing agents therefor 
Yamanaka, K atauhir o; Taicetani. Yucaka 



Jpn. Kokai To)(kyo Koho. 30 pp' 
CODEN: JKXXAF 
DT Patent 
LA Japanese 
FAN.CNT 1 

PATENT NO. KIND DATE 



PI JP 20O4U5763 
PRAI JP 2002-2BS207 
OS MARPAT 140; 3 22337 



20040415 



APPLX CATION NO. 



JP 2002-285207 



RN 63284-92-8 CAPLUS 

CN 2,4.a,io-Tetraoxa-3,9-dipho8phaspiro(5.5)undec«nei 3,9-bi8(2-phenylechyl) - 

. 3.9-dioxide (9CX) (CA INDEX NAME) 



Ph-CH3 — Cl 



RN 475101-74-7 CAPLUS 

CN 2. 4, 8, lO-Tetraoxa-3. 9-diphoBphaapiro [5 . 5] undecane. 3. 9-bie (l-phenylethyl) - 
, 3,9-dl0Xid8 (9CI) (CA INDEX NAME) 



Results 10/541021 



Me-CfT ^0 A 



475101-76-9 CAPLUS 

2. 4. s , lo-Tetraoxa-3 , 9-diphosphaBpiro [S. s) undecane, 3, 9-bi8 (diphenylmethyl) - 
. 3.9-dioxide (9CI} (CA INDEX NAME) 
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(Arl ■ C6-20 (un) Bubatituted arylr Zl - similar group as in Z4, Z5] , followed 
by UV irradiation of the resulting pentaerychricol bis (phosphite )s II (Ar2. 
Ar3 • similar group as in Arl; 22. Z3 ■ similar group as in Zl) . Thus. 
Pencarit S (pentaerychricol } was chlorinaced with PC13, condensed wich 
PhCH20H, and UV irradiated to give 80.1% I (Ar4Z4 - Ar5Z5 - PhCH2> wich 99.1% 
purity. 

20544-3^- OP 

RL: IMF (Industrial manufacture); SPN (Synthetic preparation) « IREP 
iPreparation) 

(one-pot preparation of high-purity spiro-pencaerythricol bis (phosphonate)B 
via bis (phosphite) s) 
20544-37-0 CAPLUS 

2.4,8, lo-Tecraoxa-3, 9-diphoBphaBpiro[5.Slundecane. 3. 9-bia (phenylmothyl) - , 
3,9-dioxide (CA INDEX NAME) 




2004:271&4S CAPLUS^Up^ 



r ^GHT.*' gOtT?. AC^) o n ;3TW j 



140:303858 

Photochemical preparation of high-purity spiro-pencaerythricol 

bis(pho8phonate) s 

Yanagido, Taka tsune ; Imamura, Koichi; Tanabe, seiichir Tatcecani, Yutaka 

«ra^ftn^niefflrcai8i.L"taTntrJwan::^ 

Jpn. Kokai Tokkyo Koho, 28 pp. 
CODBN: JKXXAF 

Patent 

Japanese 
. CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 2004099565 
PRAI JP 2002-266622 
OS MARPAT 140:303858 



20040402 



JP 2002-266622 



2004^68555 CAPLUS " 

140: 3046S5 

Preparation of spiro-pentaerychi 
solvents 

Tanabe. Seiichi; Ando, shinichi, 
Yanagida, Takatsune; Taketani, ^ 



140: 3046S5 

Preparation of spiro-pentaerychritol diphosphonates using recycled 
solvents 

Tanabe. Seiichi; Ando, shinichi; imamura, Koichi; Tando. Kazushi; 
Yanagida, Takatsune; Taketani, Yutaka 



CODEN: JKXXAF 

DT Patent 
LA Japanese 
FAN.CNT 1 

PATENT NO. 



PI 



DATE 
,20040402 



APPLICATION NO. 
JP 2002-266633 



DATE 

20020912 



O 0 . y O 25_A,5 . O 



O — zs 



o— . — o 

Ar2_z3_0— / V ^P— O— S3_Ar3 

^O— />— o' III 

AB Title coropds. I (Ar4, Ar5 • C6-20 (un) substituted aryl; Z4, Z5 - CR13R14, 

CH15R16CR17R18; R13 , R14 - H, C6-20 ( un) subst ituted aryl, cl-20 (un) saturated 
hydrocarbyl; R1S-R18 - similar group as in R13, R14) , useful as halogen-free 
fireproofing agents, etc., are prepared by chlorinatlon of pencaerythritol 
wich PC13 in Che presence of inert solvents, successive treatment wich ArlZlOH 
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Title compda. I (Ar4, ArS - C«-20 (un) substituted aryl; Z4, Z5 - CR14R1S, 
CR16R17CR18R19; R14 , RIS > H. Cfi-SO (un) substituted aryl, CI -20 (un) saturated 
hydrocarbyl; R16>R19 ■ similar group as in R14, RiS] , useful for fireproof ing 
agents, etc., are prepared by chlorination of pentaerythritol (II) with PCl3 
In the presence of inert solvents, aucceaslve treatment with AriZiOH (Arl • 
C6-20 (un) substituted aryl; Zl - sitnilar group as in Z4, zs) in the presence 
of organic bases, removal of the bases, their salts, and the solvents, and 
treatment of the resulting spiro-pentaerythritol diphosphites III {Ar2. Ar3 - 
similar group as in Arl; Z2, Z3 * similar group as in Zl) with R13X (R13 > 
alkali metal, Ci-ao alkyl, aralkyl, aryl, etc.; X « Br, iodine) at 80-300*. 
The removed solvents are recovered and reused in the above process. Thus, II 
was chlorinated with PC13 in pyridine and xylene, condensed wlch PhCKSOH. 
filtered, the filtrate washed with IN NaOH, the organic phase evaporated, and 
refluxed with PhCHSBr to give 89% I (Ar424 > ArSZS • PhCH2) with >99% purity. 
II was similarly reacted in recovered solvent to give the product without 
decline in yield or purity. 

iC54<i :'7 r.i\ 3,9-Bia(phenylraethyl) -3, 9-dioxD-2,4, 8, l0-tetraoxa-3,9> 
diphosphaspirolS .51 undecane 

RL: IMF (Industrial manufacture); (HE? •.Piep-i-.hx. ivti'; 

(preparation of spiro-pentaerythritol diphosphonates from pentaerythritol 

using recycled solvents) 
20544*37-0 CAPLUS 

2,4,8, lO-Tetraoxa-3 , 9 -diphoaphaspiro I S. 5| undecane, 3, 9 'bis Iphenylmethyl) - , 
3,9-dioxide <CA INDEX NAME) 



Title cofflpds. 1 (Ar3, Ar4 - CG-20 (un) substituted aryl; Z3, Z4 - CR7RS, 
CR9R10CR11R12; R7 , RB - H, C6-20 (un) substi tuted aryl, Cl-20 (un) saturated 
hydrocarbyl; R9-R12 • similar group as in R7, R8l , useful for fireproofing 
agents, etc., are prepared by treatment of spiro-pentaerythritol diphosphites 
II (Arl, Ar2 - similar group as in Ar3 , Ar4 ; Zi, Z2 * similar group as in Z3 , 
Z4) with R13X (R13 • ci-lO alkyl, aralkyl, aryl, alkali metal, etc; x « Br. 
iodine} at 80-300*, wherein the halides are recovered and reused in the 
reaction. Thus, II (ArlZi ■ Ar2Z3 • PhCH2) was refluxed with PhCH2Br in 
xylene for 4 h to give 91% I (Ar3Z3 - Ar4Z4 - PhCH2) with >99% purity. 
PhCK2Br was recovered and reused in the rearrangement to give the product 
without decline in yield or purity. 

: i»^4 4 • J*' 'iV, 3 , 9-Bi s (phenyl methyl I - 3 , 9-dioKO - 2 ,4,8, 10- tetraoxa- 3,9- 
diphosphaspiro 1 5 . 5) undecane 

RL: IMF (Industrial manufacture); P:i'S? ; ■ii-:. i.--r.; 

(preparation of 3pit'0-pcntaet'yt^tritol diphosphonates using recovered 

hal ides) 
20544-37-0 CAPLUS 

2,4,8, 10- Tetraoxa- 3 , 9- diphosphasp irols . 5] undecane, 3 , 9-bia (phenylmethy 1 ) - , 
3,9-dioxide (CA INDEX NAME) 



^nswerB 

2004 i^i™ 
DN 140:304654 

Tl Preparation of spiro-pentaerythritol diphosphonates using recovered 

halides 

IN Imamura, Koichi; Ando, Shinichi; Tanabe, Seiichi; Tando. Kazushi; 
Yanagida, Takatsune; Taketani , Yutaka 

SO Jpn. Kokai*^^t'feyo^fel«)?^20 pp. 
CODEHi JKXXAP 

OT Patent 
LA Japanese 
FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 2004099550 
PRAI JP 2002-265180 
OS MARPAT 140:304654 



20040402 JP 2002-265180 




2004 1268542 CAPLUS Full -text 
ON 140:288188 

TI Purification of pentaerythritol gpirocyclic diphoaphonatea as fireproofing 

agents for polymers 
IN Yanagida, Takatsune; Ando, Shinichi; Imaraura, Koichi; Tanabe, Seiichi; 

Tando, Kazushi; Take tani,. _Yu taka 
PA TB5ititt!iiShsmi9iBM«3Bai!^«5apSft 
so Jpn. Kokai Tokkyo Koho, 22 pp, 

CODEN: JKXXAP 

DT Patent 
LA Japanese 
FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 2004099S26 
PRAI JP 2002-263849 
OS MARPAT 140t2SB188 



JP 2002-263B49 



20020910 



O . y O 



Results 10/541021 
o o. 



15 of 76 



^zx'^ — /^\_o''*b 

O 0 . . O CH 

V P^ 



Results 10/541021 

PRAI JP 2002-194712 A 
OS CASRBACT 140:253718; KARPAT 140:253718 



1,4 ^o^^oT 1,6 is 



The compds. I (Arl, Ar2 - C6-20 (un) substituted aryl; Zl, Z2 - CR1R2, 
CR3R4CR5R6; Rl , R2 - H, C6-20 (un) Bubat ituted aryl, Cl-20 (un) saturated 
hydrocarbyl; R3-R6 - H, C6-20 (un) substituted aryl; C7-30 (un) substituted 
aralkyl, Cl-20 (unsaturated hydrocarbyl], useful as fireproofing agents, are 
purified by washing crude I (Arl, Ar2, Zl, Z2 • same as above) with washing 
solvents containing iso weight* organic solvents having relative permittivity 
10-40 at 2S«. The washing solvents are allowed to be reused when they still 
contain 2S0 weight% of the organic solvents after using. 3,9- 
Bi s ( ( pheny Imet hy 1 ) oxy )-2,4,8,l0-tet raoxa -3,9- d iphoaphaspi ro [ 5 . S ) undecane was 
treated with benzyl bromide at 120> for 13 h to give I (Zl - Z2 - CH2, Arl - 
Ar2 - Ph) with 92.0% purity, which was washed with MeOH and filtered to give 
30,6 g II with 98.3% purity. 
i-.;f.41 ■ :<7- f-c> 

RL: IMP (Industrial manufacture); MOA (Modifier or additive use); PUR 
(Purification or recovery); ?Rf:r ; I'lTiyar-jt ion; ; USES (Uses) 

(purification oc pentaerythritol spirocyclic diphosphonates as fireproofing 
agents with washing solvents containing 250% organic solvents having 
predetd. relative permittivity) 
20544-37-0 CAPLUS 

2,4.8, lo-Tetraoxa-3 , 9-diphosphasplro [5. 5) undecane, 3, 9-bis ( pheny Imethyl) - , 

3.9-dioxide (CA INDEX NAME) 



Rl R3 o o R5 RT 

l-t-i-O-p' X 'p-O-i-t-A 



The diphosphonates 1 (Arl, Ara • C6-20 aryl, Hl-RB . H, C6-20 aryl, C7-30 
aralkyl, Cl-ao hydrocarbyl), useful as polymer fireproofing agents, are 
prepared by treatment of pentaerythritol (ID with PCl3 in nonreactive 
solvents, treatment of the reaction mixts. with ArCRlR2Cr3/R40H (Ar - C6-20 
aryl, R1-R4 m same as above) in the presence of organic bases, removal of the 
organic bases and their salts from the reaction mixts. containing diphosphites 
III (Arl, Ar2, Rl-RS ■ same as above), and heating the reaction mixts. in the 
presence ot RX (R - alkali metal, Ci-2o alkyl, aralkyl, etc; X « Br, iodide) 
at 80-300*. Thus, II was treated with PC13 in o-dichlorobenzene, treated with 
PhCH2CH20H in the presence of pyridine, filtered, and the filtrate was washed 
with aqueous HaOH solution and heated in the presence o( PhCH2CH2Br at 130* to 
give 90.3% I (Rl-RS ■ H, Arl « Ar2 « Ph) with purity 99.3%. 
'.•i2A4 • si.' 3 , 9- Bis (2- pheny le thy 1) - 3, 9-dioxo-2,'i,8, lo- tetraoxa - 
3 , 9-diphosphaBpiro | 5 . 5| undecane 

RL: IMF (Industrial manufacture); SPN (Synthetic preparation); vvyy 

(preparation of high-purity pentaerythritol spirocyclic diphosphonates as 
polymer fireproofing agents without purification of intermediates) 
62284-92-8 C^APLUS 

2,4, 8, lo-Tetraoxa-3 , 9-diphosphaspiro[s .5] undecane, 3, 9-bls (2-phenylethyl) - 

, 3,9-dioxide (901) (CA INDEX NAME) 




2004 1217191 CAPLUS FuU-text 
140:253718 

TI Preparation of high-purity pentaerythritol spirocyclic diphosphonates 

without purification of intermediates 
IN Tanabe, seiichi; Yanagida, Takatsune; Tando, Kazushi; Imamura, Koichi; 

Ando, Shinichi; Taketani, Yutaka 
PA Teijin Chemicals Ltd., Japan 
SO Jpn. Kokai Tokkyo Koho, 23 pp. 

CODBN: JKXXAP 
DT Patent 
LA Japanese 
FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



CHj— CHj— Ph 




PI 



JP 2004083538 



20040318 JP 2002-263848 



20020910 



2004(217190 CAPLUS Full-text 
140:253717 

Preparation of high-purity pentaerythritol spirocyclic bis (phosphonate) a 

without purification of intermediates 

Tanabe, Seiichi, Yanagida, Takatsune; Tando, Kazushi; Imamura, Koichi; 
Ando, shinichi; TaKetani, Yutaka 
Teijin Chemicals Ltd.. Japan 
Jpn. Kokai Tokkyo Koho, 24 pp. 
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CODENi JKXXAF 
DT Patent 
LA Japanese 
FAN.CNT 1 

PATENT NO. 



KIND DATE 



APPLXCATZOH NO. 



PI JP 2004083S37 A 
PRAI JP 2003-194711 A 
OS CASRBACT 140t253717} MARPArT40 : 253717 



Rl O O . , 0 0 

,><:_:V ^S/^ V'_t-Ar2 
"o — f\ — o' ill 



JP 2002-2S3847 



DATE 

20020910 
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Tl Halogon-free f ire-resiscanc aromatic polyescer-based resin cofflposiciona 

and their moldings 
IN Yamanaka, Katsuhlro) Taketani, Yutaka 
PA Teijin chemicals Ltd.. Japan 
so Jpn. Kokai Tokkyo Koho, 37 pp. 

CODEN: JKXXAF 
DT Patent 
LA Japanese 

FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 2004051917 
PRAI JP 2002-214951 
OS HARPAT 140:182448 



20040219 
20020724 



JP 2002-214951 



20020724 



The title biglphosphonate)B I <Ari , Ar2 « C6-20 aryl, R1-R4 - H, C6-20 aryl, 
cl-20 hydrocarbyl) , useful as polymer fireproof ing agents, are prepared by 
treatment of pentaerythritol (ll) with PC13 in nonreactive solvents, treatment 
of the reaction mixts. with ArCRiR20H (Ar « C6-20 aryl, Rl, R2 - same as 
above) in the presence of organic bases, removal of the organic bases and 
their salts from the reaction mixes, containing diphosphites XZI (Ari, Ar2, 
R1-R4 ■ sane as above), and heating the reaction mixts. in the presence of RX 
(R m alkali metal, ci-20 alkyl, aralkyl, etc; x - Br, iodide) at 80-300«. 
Thus, II was sequentially treated with PC13 in xylene and with PhCH20H in the 
presence of pyridine, filtered, and the filtrate was washed with aqueous HaOH 
solution and then heated in the presence of PhCH2Br at 130* to give 90.6% I 
<H1-R4 - H, Arl . Ar2 - Ph) with purity 99.1*. 

V.')SH4'^''-Cii', 3, 9-Bis(phenylmethyI) - 3, 9-dioxo-2 , 4 , 8 , lo- tetraoxa- 3 , 9- 
diphOBphaapiro (5 . S] undecane 

RL: IMF (Industrial manufacture); SPN (Synthetic preparation); VREP 
iPtftpisrat;icn> 

(preparation of high-purity pentaerythritol spirocyclic bis (phosphonate) s 
polymer fireproof ing agents without purification of intermediates) 

20544-3T-0 CAPLUS 

2 , 4 , B, 10 -Tetraoxa- 3 , 9-dipho3pha9piro ( 5 . 5] undecane, 3 , 9 -bis (phenylmathyl) • , 
3, 9 -dioxide (CA INDEX NAME) 




AB Title compns., also having good hydrolysis resistance, comprise 100 parts 

resins containing 260% aromatic polyesters, i-ioo parts organic phosphates Z 
IRl, R4 - H, Cl-5 aliphatic hydrocarbyl, (substituted) Ph, (substituted) 
naphthyl, (substituted) anthrylt R2, R3, R5, R6 • (subaticuced) Pl>, 
(substituted) naphthyl, (substituted) anthryll , o.l-loo parts alkali and/or 
alkaline earth metal salts, 0-50 parts fireproof improver resins, and 0-200 
parts fillers. A composition containing TRB-H 100, 2,4, B, lo-tetraoxa-3, 9- 
diphosphaspiro (5, 51 undecane 3, 9-bis (diphenylmethyl) -3, 9-dioxide (prepared from 
diphenylmethylphosphonic dichloride and pentaerythritol) IS, and CaC03 s parts 
was extruded and molded into a test piece showing UL94 test (for l.6-inm 
thickness) v-0 and flexural strength retention 270% after 24 h under 120* and 
100% relative humidity. 

IT 475l()l-7i;-9P, 2,4,8, 10-Tetraoxa-3,9-diphoBphBBpiro (5,5] undecane 
3 , 9-bis (diphenylnethyl) -3 . 9-dioxide 

RL: IMP (Industrial manufacture); MOA (Modifier or additive use); 

I'KSy (Ftop.ir^?;ion1 ; USES (Uses) 

(diphosphaspiro compound- and alkali (or alkaline earth) salt- containing 

aromatic 

polyester-based compns. with fire and hydrolysis resistance) 

RN 475101-76-9 CAPLUS 

CN 2,4 , 8, 10- Tetraoxa- 3, 9-diphosphaspiro [5 . 5) undecane, 3. 9-bia (dlphenyloiethyl) • 
, 3, 9-dioxide (9CI) (CA INDEX NAME) 



CAPLUS Full- text 




IDFaS 3»8gAgbUfe 

2004:13 9335 CAPLUS FU 

140:182447 

Halogen' free fire-resistant aromatic polyester-based resin compositions 

and their moldings 
IN Yamanaka, Katsuhiro; Taketani, Yutaka 
PA Teijin Chemicals Ltd.. Japan 
SO Jpn. Kokai Tokkyo Koho, 36 pp. 

CODEN: JKXXAF 
DT Patent 
LA Japanese 
FAN.CNT 1 

PATENT NO. KIND DATE 



APPLICATION NO. 



PI JP 2004051916 
PRAI JP 2002-214950 
OS HARPAT 140:182447 



20040219 
20020724 



JP 2002-314950 
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[sw5W?^?*^5**'CTVdusBgtofevfticirr#20offlwc3t^^^^ 

2004:13 9266 CAPLUS FuU-text 
140: 1B2441 

Halogen-free fire-resistant polymer compositions and their moldings with 
good hydrolysis resistance 
IN Yamanaka, Katauhiro; Taketani, Yutaka 
PA Teijin Chemicals Ltd., Japan 
so Jpn. Kokai Tokkyo Koho, 37 pp. 

CODENi JKXXAF 
DT Patent 
LA Japanese 
FAN.CNT 1 

PATENT NO. KIND DATE 



PI JP 2004051619 
PRAI JP 2002-212260 
OS MARPAT 140:162441 



APPLICATION NO. 



1040219 
20020732 



JP 2002-212260 



<Ar>lp o O . . O O <*'*>q 

ArJ-OHlSa^JkLl) Sy X Vi-(ALa»-CR3»4-Ar2 



AB Title compns., also having good hydrolysis resistance, comprise 100 parts 

resins containing 260% aromatic polyesters, i-ioo parts organic phosphates I 
(Rl, R4 - H. Cl-5 aliphatic hydrocarbyl; R3. R6 > Cl-S aliphatic hydrocarbyl; 
R2. R5 • (substituted) Ph. (substituted) naphthyl, (substituted) anthryll, 
0.1-100 parts alkali and/or alkaline earth metal salts, o-so parts fireproof 
iaiprover resins, and 0-200 parts fillers. A composition containing TRB-H lOO, 
2.4, e, lO-tetraoxa-3, 9-diphosphaspiro(5, 5|undecane 3,9-di-u- fflethylbensyl-3, 9- 
dioxide (prepared from pentaerythritol, PC13, and 1-phenylethyl bromide) 15, 
and CaC03 5 parts was extruded and molded into a test piece showing UL94 test 
(tor l.e-mm thickness) v-0 and flexural strength retention %70% after 34 h 
under 120' and lOo* relative humidity. 

IT ^VC-lOl- 74-7f' 

RL; IMP (Industrial manufacture); MOA (Modifier or additive use); 
PRE? :t :<!parAi;ioni ; USES (Uses) 

(diphosphaspiro compound- and alkali (or alkaline earth) salt-containing 

aromatic 

polyester-based compns. with fire and hydrolysis resistance) 
RN 475101-74-7 CAPLUS 

CN 2,4,8, 10 -Tetraoxa- 3, 9 -diphosphaspiro I 5. 51 undecane, 3, 9-bis (l-phenylethyl) - 
, 3, 9-dioxide (9CI) (CA INDEX NAME) 



1:h— Me 



AB The compns. comprise (a) lOO parts polymers containing 260% aroaiatic 

polyesters, (b) l-ioo parts organic P compds. I fArl, Ar2 - (substituted) Ph. 
naphthyl, anthry); R1-R4 - H, Cl-S aliphatic hydrocarbon group, (substituted) 
Ph, naphthyl, anthryl; ALl, AL2 - Cl-5 aliphatic hydrocarbon group; Ar3, Ar4 - 
(substituted) Ph, naphthyl, anthryl; p. q - 0-3], (c) O.i-ioo parts alkali 
metal salts and/or alkaline earth metal salts, (d) 0-50 parts fire resistance- 
improving polymers, (e) 0-200 parts fiUors, and optionally (f) 0.01-10 parts 
f luoropolymers. Thus, a composition containing TRB H (polybuty lene 
terephthalate) lOO, 3 , 9-bis (2-phenylethyl) -2,4,8, lo-tetraoxa-3 , 9- 
diphosphaspi rot 5. 5 1 undecane- 3, 9-dioxide IS, and CaC03 5 parts was inject ion- 
otolded to give a test piece showing UL-94 rating v-o (thickness 1.6 aun) . 

IT ci'^a4-$:>ni>, 3,9-Bis(2-phenylethyl)-2,4,8,l0-cetraoxa-3,9- 
diphosphaspiro [5. 51 undecane- 3, 9-dioxide 

RL: IMF (Industrial manufacture); MOA (Modifier or additive use); ten 

(Technical or engineered material use); PREP t Prftp-irat:i?n; ; USES 
(Uses) 

(fireproof ing agent; preparation of P-concalning fireproofing agents for 

aromatic 

polyester moldings with good hydrolysis resistance) 

RN 62284-92-8 CAPLUS 

CN 2,4, B,io-Tetraoxa-3, 9-diphosphBspiro(5.S)undecane, 3, 9-bis(2-phonylechyl) - 
, 3, 9-dioxide {9Ci) (CA indbx name) 
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1401182440 

TI Halogen-free fire-resistant polymer compositians and their moldings \ 

good hydrolysis resistance 
IN Yafflanaka, Katsuhiro; Taketani, Yucaka 
PA Teljin Chemicals Ltd., Japan 
SO Jpn. Kokai Tokkyo Koho, 36 pp. 

CODBN! JKXXAP 
DT Patent 
LA Japanese 

FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 20040S1B18 
PRAI JP 2002-212259 
08 MARPAT 140j 182440 



JP 2002-212259 



Results I (1/54 KG I 



22 of 76 




2004:117725 CAPLUS Full;- text 
140:181622 

Preparation o£ colorless and high-purity pentaerythritol spirocyclic 
b i 8 ( phosphonace ) s 

IN Ando, Shinichi; Yamanaka. Katsuhiro; Tanabe, Seiichi; Taketani, Yutaka 
PA Teijin chenicals Ltd., Japan 
so Jpn, Kokai Tokkyo Koho. 12 pp. 

CODEN: JKXXAF 
DT Patent 
LA Japanese 
FAN.CNT 1 

PATENT HO. KIND DATE APPLICATION NO. DATE 



PI JP 2O040433I2 A Ian0212 

PRAI JP 2002-195719 QQ^SRiUljtS 
OS CASREACT 140!lBlS22i MARPAT 140:181622 



JP 2002-195719 



20020704 



O 0 . y — 0 0 



r2_t V V:— i — t-Ar3 

in 1,8 *0 O' 1,10 1,12 



AB The compns. comprise (a) 100 parts polymers containing 260% aromatic 

polyeatera, (b) 1-100 parts organic P compds. I (Rl, R2 - (substituted) Ph. 
naphthyl, anthryl) , (c) 0.1-100 parts alkali metal salts and/or alkaline earth 
metal salts, (d) 0-SO parts fire resistance- improving polymers, <e) 0-200 
parts Cillers, and optionally it) 0. 01-10 parts f luoropolymers . Thus, a 
composition containing TRB H (polybutylene terephthalate) 100, 3 , 9-dibensyl- 
2,4,e,10-tetraoxa-3,9-diphosphaspiro(5.5]undecane-3.9-dioxide IS, and CaC03 5 
partB was injection-molded to give a test piece showing UL-94 rating V-0 
(thickness 1.6 mm) . 

IT ?OS.ii .S'- CP, 3,9-Dibenzyl-2,4,9, lO-tetraoxa-3.9- 
d iphosphaspi ro [5 . 5] undecane 3 , 9- dioxide 

RL; IMF (Industrial manufacture); MOA iModifier or additive use); TEM 

(Technical or engineered material use); s^KSP U- r{!paraci::.r:'i ; USES 
(Uses) 

I fireproof ing agent; preparation of P- containing fi reproofing agents for 

aromatic 

polyester moldings with good hydrolysis resistance) 
RN 20544-37-0 CAPLUS 

CN 2,4,8. lO-Tetraoxa-3 , 9-dipho9phaspiro(5 . 5] undecane. 3 , 9-bis (phenylmethyl ) - , 
3,9-dioxide (CA INDEX NAKB) 



AB The title bis (phosphonate) S I <Ar2, Ar3 > C6-20 aryl,- RS-R12 « H. C6-20 aryl, 
C7-30 aralkyl, Cl-20 hydrocarbyl) , useful as fireproofing agents for resins, 
are prepared by condensation of pentaerythritol (ll) wlch ArlCRlR2Cr3R4P(0)X2 
(Arl - C6-20 aryl; R1-R4 a H, C6-20 aryl, C7-30 aralkyl, ci-20 hydrocarbyl; X 
- CI, Br, iodide) in the presence of organic bases in organic solvents, 
dissoln. of byproduct H halide -organic base salts in H20, removal of the 
aqueous solns., dispersing of the reaction products in aliphatic monohydric 
ales., and filtration of the dispersions. Thus, ii was substituted with 
PhCH2CH2P(0)C12 in the presence of pyridine in CHC13, water was added, hte 
water phase was removed, the CHC13 phase was vacuum-concentrated, McOH was 
added, and the slurry was filtered to give I (Ar2 « Ar3 s Ph, R5-R12 ■ H) in 
99* purity and having a yellowing index 1.54. 

IT 6:;2»4 ■ SiZ-fit', 3,9-Bis(2-phenylethyl) -2,4,8, lo-tetraoxa-3,9- 
diphosphaspiro (5, Si undecane-S, 9- dioxide 

RL: IMP (Industrial manufacture); SPN {Synthetic preparation); PREP 

;?r«;p.l: W. ior:; 

(preparation of pentaerythritol spirocyclic bis (phosphonate) s as 
fireproofing agents for resins by condensation of pentaerythritol with 
phosphony 1 d i ha 1 ide s ) 
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RN 62284-92- 8 CAPLUS 

CN 2,4,8, lO-Tetraoxa-3 ,9-diphosphaspiro (5. 5] undecane, 3, 9-bi8 (2-phenylethyl) - 
, 3.9-dioxide (9CI} (CA INDEX NAME) 




■"TA^LUS Full-text 

140:181621 

Preparation ot colorless and high-purity pentaerythritol spirocyclic 
bis (phosphonate) s 

IN Ando, Shinichi; Yamanaka, Katsuhiro; Tanabe, Seiichi; Taketani, Yutaka 
PA Teijin Chemicals Ltd., Japan 
SO Jpn. Kokai Tokkyo Koho, 13 pp. 

CODEN: JKXXAF 
DT Patent 
LA Japanese 

FAN.CNT 1 

PATENT NO. KIND DATE/ APPLICATION HO. DATE 



PI JP 2004043311 A 
PRAI JP 2002-195718 
OS CASREACT 140:181621; MARPAT 140:181621 



JP 3002-195718 



20020704 
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The title bis<pho9phonate)s I (Ar2, Ar3 - C6-20 aryl; R3-R6 • H, C6-20 aryl, 
Cl-20 hydrocarbyl), useful as fireproofing agents for resins, are prepared by 
condensation of pentaerythritol (II) with ArlCRlR2P{0) X2 (Arl - C6-20 aryl; 
Rl, R2 ■ H, C6-20 aryl, Cl-20 hydrocarbyl; X . CI, Br, iodide) in the presence 
of organic bases in organic solvents, dissoln. of byproduct H hallde-organic 
base salts in H20, removal of the aqueous solns., dispersing of the reaction 
products in aliphatic monohydric ales., and filtration of the dispersions. 
Thus, II was condensed with PhCH2P<o)Cl2 in the presence of pyridine in CHC13, 
water was added, the water phase was removed, the CMC13 phase was vacuum- 
concentrated, MeOH was added, and the slurry was filtered to give I (Ar2 > Ar3 
- Ph, R3-R6 - H) in 99% purity and with a yellowing index 2.87. 

20$l.t-3--OP, 3. 9- Bis (phenylmethyl) -2, 4 , e, lo- cetraoxa- 3 , 9- 

diphosphaspiro(S, 51 undecane-3 , 9-dioxide 4''Si-5; -'•c-VP, 

3. 9-81S (diphenylmethyl) - 3. 9-dioxo- 2, 4 , 8 , lO-tetraoxa- 3, 9- 

diphosphasplro IS . 5i undecane 
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RL: IMF (Industrial manufacture); SPN (Synthetic preparation); 

(preparation of pentaerythritol spirocyclic bis (phosphonace) s as 
fireproofing agents for resins by condensation of pentaerythritol with 
phosphonyl dihalides) 
RN 20544-37-0 CAPLUS 

CN 2,4,8,10-Tet raoxa -3,9- d iphosphasp i ro [ s . 5 ) undecane , 3 . 9 - bis ( pheny Ime t hy 1 } - , 
3,9-dlOxide (CA INDEX NAME) 



RN 475101-76-9 CAPLUS 

CN 2,4,8, 10-Tet raoxa- 3, 9- diphosphaspirolS .5] undecane. 3, 9-bis (diphenylmethyl) 
, 3, 9-dioxide (9CI) (CA INDEX NAME) 



2004:97706 CAPLUS Full; text 
DN 140:147311 

TI Pentaerythritol spirocyclic diphosphonate fireproofing agents, and their 
polyphenylene ether compositions and moldings with good heat resistance 

IN Yamanaka, Katsuhiro; Taketani, Yutaka 

PA Teijin Chemicals Ltd.. Japan 

so Jpn. Kokai Tokkyo Koho, 21 pp. 
CODEN I JKXXAF 

DT Patent 

LA Japanese 

PAH.CNT 1 

PATENT NO. KIND DATE/ APPLICATION NO. DATE 



PI JP 2004035797 
PRAI JP 2002-196779 
OS MARPAT 140:147311 
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n0402O5 
20020705 



JP 2002-196779 



2002070b 
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The tireproofing agent8 are I (Rl, R4 - H, CI -5 aliphatic hydrocarbyl , Ph, 
naphthyl, anthryl; R2-R6 - Ph, naphthyl, anthryl) . The coropns. contain 100 
pans blendij ot 60*100 pares polyphenylene ethers and 0*40 parts scyrene 
polymers, and l-loo pans I. Thus, an injection molding comprising Zylon 
(polyphenylene ether) 90, styron H 9152 (impact- resistant styrene polymer) H 
and I (Rl a R4 - H. R2-R6 > Ph) showed fire resistance <UL 94 test) v-o and 
deflection temperature under load 

A7'Mr - ■■ty, 2,4 , 9, lo-TetraoxB-3, 9-diphospha8piro(5.s|undecane. 

} . 9 - bia (diphenylinethyl ) - 3, 9 -dioxide 

RL; IMF (Industrial manufacture); MOA (Modifier or additive use) ; 
•'K'^r r.^,' pciri.it. i on i / USES (Uses) 
< (manufacture of pentaerychricol spirocyclic diphoephonaCe fireproofing 

agents with no adverse eCCect on heat resistance of polyphenylene ether 

conpns. and moldings) 
47S101--T6-9 CAPLUS 

2,4. B. lo-Tetraoxa-3,9-dipho8phaspiroI5.51undecane, 3, 9-bla (diphenylmethyl) - 

, 3,9-dioxide <9CI) (CA INDEX NAMB) 



The fireproofing agents are I (Ari-Ar4 - Ph. naphthyl, anthrylj R1-R4 - H, Cl- 
5 aliphatic hydrocarbyl, Ph, naphthyl, anthryl; ALl, AL2 - Cl-S aliphatic 
hydrocarbylj Ar3 and Ar4 may bond to C atom of ALl and AL2, resp,/ p, q - 0-3) 
and have acid value of iO.l mgKOH/g. The compns. contain 100 parts blends of 
60-100 parts polyphenylene ethers and 0-40 parts styrene polymers, and l-loo 
parts I. Thus, an injection molding comprising Zylon (polyphenylene ether) 
90, styron H 9152 (impact- resistant styrene polymer) 10, and I (R1-R4 • H, Arl 
• Ar2 m Ph, ALl - AL2 > CH2, p • q - 0) s parts showed fire resistance (UL 94 
test) V-O and deflection temperature under load 175* . 

RL: IMP (Industrial manufacture); moa (Modifier or additive use); 

f'JiKf;" (i-'repnT .iit: i an'- ; USES (Uses) 

(manufacture of pentaerythritol spirocyclic diphosphonate fireproofing 
agents with no adverse effect on heat resistance of polyphenylene ether 
compns. and moldings) 

622e4-92-e CAPLUS 

2,4.S,10-Tetraoxa-3,9-diphosphaspiro($.5)undecane, 3,9-bi8(2-phenylethyl) • 
, 3,9-dioxide (9CI} (CA INDEX NAME) 



2crf" \0-V^/^0 



CHa-CH2— Ph 
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2004:97705 • • 

140: 147310 

Pentaerythritol spirocyclic diphosphonate fireproofing agents, and their 
polyphenylene ether compositions and moldings with good heat resistance 
Ydmana)ta. Katsuhiro; Taketani, Yutaka 
Teijin Chemicals Ltd., Japan 
Jpn. KoKai Tokkyo Koho, 22 pp. 
CODEN: JKXXAF 



Patent 

LA Japanese 
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PATENT HO. 



PI JP 2004035796 
PRAI JP 2002-196778 
OS MARPAT 140:147310 



DATE 
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APPLICATION NO. 



JP 2002-196778 




3004:97704 
140:147309 

Pentaerythritol spirocyclic diphosphonate fireproofing agents, and their 
polyphenylene ether compositions and moldings with good heat resistance 
Yamanaica, Katsuhiro; Taketani, Yuta)ui 
Teijin chemicals Ltd., Japan 
Jpn. Kokai Tokkyo Koho, 31 pp. 
JKXXAF 



SO 



DT Patent 
LA Japanese 
FAN.CNT 1 

PATENT NO. 



PI JP 2004035794 
PRAI JP 2002-196776 
OS MARPAT 14 0:147309 



KIND DATE 

A iQin02QS 
2002070S 



APPLICATION NO. 



JP 2002-196776 
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The fireproofing agents are I (Rl, R2 > Ph, naphthyl, anthryl) and have acid 

value of £0.7 mgKOH/g. The compns. contain lOO parts blends of 60-100 parts 

polyphenylene ethers and 0-40 parts styrene polymers, and i-loo parts i. 

Thus, an injection molding comprising Zylon (polyphenylene ether) 90, styron H 

91S2 (impact -resistant styrene polymer) 10, and I (Rl > R2 « Ph) 5 parts 

showed fire resistance (UL 94 test) V-O and deflection temperature under load 

174' . 

RL; IMF (Industrial manufacture); MOA (Modifier or additive use); 

F-REP iPr«p>n-rtt irjii) ; USES (Uses) 

(manufacture of pentaerythritol spirocyclic diphosphonate fireproofing 
agents with no adverse effect on heat resistance of polyphenylene ether 
compns. and moldings) 

20544-37-0 CAPLUS 

2.4.8, lO-Tetraoxa-3 , 9-diphosphaapiro [s. 5]undecano, 3, 9-bis (phenylnethyl) - , 
3.9-diOxide (CA INDEX NAME) 




2004:97543 CAPLUS Full-text 
140; 164019 

Tl Preparation of pentaerythritol spirocyclic bis (phosphonate) s without 
drying of the bis (hydrophosphonate) intermediate and isolation of the 
alkali salt intermediates 

IN Ando. Shinichi; Imamura. Koichii Tanabe, Seiichir Taketani, Yutaka 

PA Teijin Chemicals Ltd., Japan 

SO Jpn. Kokai Tokkyo ICoho, IS pp. 

CODEN: JKXXAF 

DT Patent 
LA Japanese 

FAN.CNT 1 

PATENT NO. KIND DATE . APPLICATION NO. DATE 



PI JP 2004035481 
PRAI JP 2002-195717 
OS CASREACT 140)164019; 



10205 JP 2002-195717 
20020704 
MARPAT 140:164019 



20030704 



O O— V — O O O— V 

V )< V' ci-p' V 
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resulting bis (chlorophosphlte) il with proton sources, filtration of the 
resulting bis (hydrophosphonate) I (Y, z > H) under an inert atmospheric, 
treatment of the solvent-wetted bis (hydrophosphonate) with Ricm (Rl > CI -20 
alkyl; H • alkali metal) in organic solvents under an inert atmospheric, and 
substitution of the resulting alkali metal salt I (Y, z • alkali metal) solns. 
with AricR2R3CR4R5X (Arl < C6-20 aryl ; R2-R5 - H, C6-20 aryl, C7O0 aralkyl, 
cl-20 hydrocarbyl; X - CI, Br, iodide). Thus, II was oxidized with terc-BuOH. 
filtered under a N atmospheric, treated with NaOMe in DMF under a N 
atMOSpheric, and then substituted with Ph(CH2)2Br to give I (Y - z ■ (CH2)2Ph) 
in 99% purity. 

IT (;2i84-<?2-'fP, 3, 9-Bis(2-phenylethyl) -3 , 9-dioxo-2 , 4 , 8 , 10- totraoxa- 
3. 9-diphosphaspiro[5.S)undecane 

RL: IMF (Industrial nanuf acture) 1 SPN (synthetic preparation); PtiBP 
i.Prap'JVfltl'jn) 

(preparation of pentaerythritol spirocyclic bis (phosphonate) a without 

drying 

of the bis (hydrophosphonate) intermediate and Isolation of alkali salt 

intermediates) 

RN 62284-92-8 CAPLUS 

CN 2,4,8, io-Tetraoxa-3, 9-dipho8phaspiro(5.5]undecane. 3, 9-bis (2-phonylethyl) • 

, 3,9-dioxide (9CI) (CA INDEX NAME) 



CH2-<-CH3—PI> 
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140: 164018 

Preparation of pentaerythritol spirocyclic bis (phosphonate) s without 
drying of the bis (hydrophosphonate) intermediate and isolation of alkali 
salt intermediates 

Ando, Shinichi; Tando, Kazushi; Tanabe. Seilchi; Taketani, YutaJca 
Teijin Chemicals Ltd., Japan 
Jpn. Kokai Tokkyo Koho. 19 pp. 
CODEN I JKXXAF 

Patent 
Japanese 
t.CNT 1 

PATENT NO. KINO DATE 



PI JP 2004035480 
PRAI JP 2002-195716 
OS MARPAT 14 0:164018 



APPLICATION NO. 



JP 2002-19S716 



The title bis (phosphonate ) s I (V • CR8R9CR6R7Ar2 ; Z • CR10RHCRi2Rl3Ar3 ; Ar3, 
Ar3 - C6-20 aryl; R6-H13 » H, C6-20 aryl, C7-30 aralkyl, Cl-20 hydrocarbyl), 
useful as fireproofing agents for resins, are prepared by treatment of 
pentaerythritol with PC13 under an inert atmospheric, oxidation of the 
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AB The citle bi8{prt08phonace)s I (Y > CR4RSAr2; Z • CR6R'7Ar3; Ar2, Ar3 - C6-20 

aryl) R4-R7 - H, C6-20 aryl, ci-20 hydrocarbyl) , useful as fireproofing agents 
for reains, are prepared by treatment of pentaerythritol with PCl3 in inert an 
atmospheric, oxidation of the resulting bis (chlorophosphite) ll with proton 
sources, filtration of the resulting bis (hydrophosphonate) I (Y. Z - H} in an 
inert atmospheric, treatment of the undried sol vent -containing 
bis (hydrophosphonate) with RlOM (Rl > cl-20 alkyl,- M - allcali metal) in 
organic solvents under an Inert atmospheric, and substitution of the resulting 
alkali netal salt I (Y, Z - allcali metal) solns. with ArlCR2R3X (Arl - C6-20 
aryl; R2, R3 ■ H, C6-20 aryl. Cl-30 hydrocarbyl> X > CI, Br, iodide). Thus. 
II was oxidized with tert-BuOH, filtered under a N atmospheric, then treated 
with NaOMe in OMF under a N atmospheric, and then substituted with PhCH2Br to 
give I (Y - z - CH2Ph) in 99% purity. 
IT iu544- r? -0S', 3,9-Dlbenzyl-3,9-dioxo-2,4 ,8, lo-tetraoxa-3, 9- 

diphosphaspiro l&.Slundecane 47£.iui.-~.< ^p, 3. 9-Bis (l^phenylethyl) - 
3 , 9- dioxo- 2,4.8,10- tetraoxa-3 . s-diphosphaspiro 15 . S) undecane 
RL: IMF (Industrial manufacture) / SPH (Synthetic preparation),- PKEP 
!{ i&paration> 

(preparation of pentaerythritol spirocyclic bi8<pho8phonate)8 without 

drying 

of bis (hydrophosphonate) intermediate and isolation of alkali salt 

intermediates) 
RN 20544-37-0 CAPLUS 

CN 2, 4.8. io-Tetraoxfl-3 , 9-diphosphasplro 15 . 51 undecane, 3 , 9-bis (phenylmethyl) - , 
3,9-dioxide (CA INDEX NAME) 



RN 475101-74-7 CAPLUS 

CN 2,4.6, lO-Tetraoxa-3 , 9-dipho8phaspiro [S. 5) undecane, 3 , 9-bi8 (i-phenylethyl) - 
, 3,9-dioxide (SCI) (CA INDEX NAME) 



Ph 
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^53 9 CAPLUS Full -text 
140:164017 

Preparation of high-purity pentaerythritol spirocyclic 
bis (hydrophosphonate) from the corresponding bis(chlorophosphite) 
Tando, Kazushit Ando, Shinichi; imamura, Koichi; Tanabe, seiichi; 
Taketani, Yutaka 
Teijin Chemicals Ltd., Japan 



so Jpn. Kokai Tokkyo Koho, 9 pp 

COOEN: JKXXAF 
DT Patent 
LA Japanese 
FAN.CNT 1 

PATENT NO. KIND DATE 



PI JP 2004035472 
PRAI JP 2002-194720 
OS CASREACT 140:164017 



C02OS 
20020703 



APPLICATION NO. 



JP 2002-194720 



DATE 
20020703 
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The citle bis (hydrophosphonate) I is prepared by oxidation of II with proton 
sources from -20* to 80* in solvents having water content of S 1000 ppm. The 
bis (hydrophosphonate) I may be filtered In an inert atmospheric and recovered 
as a solid wetted with the solvents without subsequent drying. Thus, II was 
oxidized with tert-BuOH at 5* in CH2C12 (H20 content 3 ppm) and filtered in a 
N atmospheric to give CH2C12-wetted I with selectivity 90%, vs. selectivity 
82% when CH2C12 containing 10,000 ppm H20 was used. 

RL: SPN (Synthetic preparation); p;ri? ■ " rvp-i^.-i!: i.:;r;) 

(preparation of high-purity pentaerythritol spirocyclic 
bis (hydrophosphonate) by oxidation of the corresponding 
bis(chlorophosphite} in water-free solvents) 

622S4-92-8 CAPLUS 

2,4,8, lo-Tetraoxa-3, 9-diphosphaspiro[5.5]undecane, 3, s-bis (2-phenylethyl) • 

, 3.9-dioxide (9CI) (CA INDEX NAME) 



CH3^ Ph 



liag^iitaBiai^ib^icS^ stn I 

AN 2004:97537 CAPLUS Full -text 
DM 140:146984 

TI Manufacture of low- volatile pentaerythritol spirocyclic 

fireproofing agents for resins 
IN Ando, Shinichi; Tando, Kazushi; Imamura. Koichi; Tanabe, 

Taketani, Yutaka 
PA Teijin Chemicals Ltd.. Japan 
SO Jpn. Kokai Tokkyo Koho, 15 pp. 

CODENt JKXXAP 
DT Patent 
LA Japanese 
FAN.CNT 1 
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JP 2002-194717 
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The diphosphonatea I (Y - CCR3R4RlR2Arl; Z . CRSR6CR7R8Ar2; Arl, Ar2 • C6-20 

aryl; R1-R8 - H, C6-20 aryl, C7-30 aralkyl, ci-20 hydrocarbyl), useful as 
fireproofing agents for resins, are manufactured by substitution of I (Y, z ■ 
alkali metals) with Ar3CR9R10CRllR12X (Ar3 - C6-20 aryl; R9-R12 - H, C6-20 
aryl. C7-30 aralkyl, Cl-20 hydrocarbyl; X - CI, Br. iodide). Thus, 0.80 mol I 
(Y . z - Na) was substituted with 1.60 mol PhCH2CH2Br, filtered, and purified 
with H20 and MeOH to give 1 (Y - Z - CH2CH2Ph) with purity 99* and content of 
residual volatile substance 400 ppm. Pellets comprising 100 parts Suntac UT 
61 (ABS) and 15 parts I (Y - Z -CH2CH2Ph) were injection-molded to give a teat 
piece showing fire resistance (UL 94) v-2 and good appearance. No deposition 
was observed in the injection mold after molding 500 times. 
■-::::}' 4 f<r' 

RL: IMF (Industrial manufacture); MOA {Modifier or additive use); PUR 

(Purification or recovery); PRSP • f r-ap.i: i.Vij • ; USES (Uses) 

(manufacture of low-volatile pentaerythritol spirocyclic diphosphonates as 
fireproofing agents for resins from their corresponding alkali metal 
salts) 

62204-92- 8 CAPLUS 

2,4, s. lo-Tetraoxa-3 ,9-dipho8phaspiro(5.Sl undecane, 3, 9-bi8 {2-phenylethyl) - 
. 3,9-dioxide (SCI) (CA INDEX NAME) 



The diphosphonates I (Y - atlR2Arl; Z - CR3R4Ar2; Arl, Ar2 - C6-20 aryl; R1-R4 
> H. C6-20 aryl. ci-20 hydrocarbyl) are manufactured by substitution of I (Y, 
Z m alkali metals) with Ar3CRSR6X (Ar3 - C6-20 aryl; R5, Re - H. C6-20 aryl, 
Cl-20 hydrocarbyl; x - Cl, Br, iodide). Thus, o.ao mol i (Y - z - Na) was 
substituted with 1.60 mol PhCH2Br, filtered, and purified with H20 and MeOH to 
give I (Y - Z - CH2Ph) with purity 99% and content of residual volatile 
substance 350 ppm, Pellets comprising 100 parts Suntac UT 61 (ABS) and 15 
parts I (Y ■ Z ■CH2Ph) were injection-molded to give a test piece showing fire 
resistance (UL 94) V-2 and good appearance. No deposition was observed in the 
injection mold after molding 500 times. 
::ftf. i-;-;;7 .i;- 53.^.1, ir, 

RL: IMF (Industrial manufacture); MOA (Modifier or additive use); PUR 

(Purification or recovery) j P^^.Ki• i 1 t "ri. .•. t .n:. i..n > ; USES (Uses) 

(manufacture of low- volatile pentaerythritol spirocyclic diphosphonates as 
fireproofing agents for resins from their corresponding alkali metal 
salts) 

20544-37-0 CAPLUS 

2,4,8, iO-Tetraoxa-3 , 9-diphosphaspiro(5 .51 undecane, 3, 9-bis (phenylmethyl ) - , 

3.9-dioxlde (CA INDEX NAME) 



CH2— CHi— Ph 




2004:97536 CAPLUS Full -text 
DN 140:146983 
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fireproofing agents for resins 
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Taketani, Yutaka 
PA Teijin Chemicals Ltd., Japan 
so Jpn. Kokai Tokkyo Koho, 19 pp. 

COOEN: JKXXAF 
DT Patent 
LA Japanese 

FAN.CNT 1 



RN 475101-74-7 CAPLUS 

CN 2,4,8, io-Tetraoxa-3 , 9-diphosphaspiro [5 . 5] undecane, 3, S-bis (1-phenylethyl) - 

, 3,9-dioxide (9CI) (CA INDEX NAME) 
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Pentaerythricol spirocyclic diphoaphonate fireproof ing agents, and their 
polyphony lene ether compos it ions and moldings with good heat resistance 
Yamanaka. Katsuhiro; Taketani, Yutaka 
Teijin Chetnlcals Ltd., Japan 
Jpn. Kokai Tokkyo Koho, 21 pp. 
CODEN: JKXXAF 



DT Patent 
LA Japanese 
FAN.CNT 1 

PATENT NO. 



PI JP 2004035795 
PRAI JP 2002-196777 
OS MARPAT 140JJ47273 



DATE 

\qi^0205 
20020705 



APPLICATION NO. 



JP 2002-196777 



2004:57592 CAPLUS Full7text 
140: 112223 

Flame retardant thermoplastic polycarbonate resin compositions and molded 
articles 

Yamanaka, Katsuhiro; Taketani, Yucaka 
Teijin chemicals Ltd., Japan 

Jpn. Kokai Tokkyo Koho, 42 pp. ^ 
CODEH: JKXXAF 

Patent 
LA Japanese 
FAN.CNT 1 

PATENT NO. KIND DATE ^ APPLICATION HO. DATE 



DT 



PI JP 2004018767 
PRAI JP 2002-178370 
OS MARPAT 140:112223 



JP 2002-17B370 



20020619 



O O — . . — 0 0 R* 
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The fireproofing agents are I (Rl, R4 ■ H, ci-5 aliphatic hydrocarbyl; R2, R5 
> Ph. naphthyl, anthryl; R3, R6 • Cl-5 aliphatic hydrocarbyl). The compns. 
contain lOO parts blends of 60-100 pares polyphenylene ethers and 0-40 parts 
styrene polymers, and 1-100 parts I. Thus, an injection molding comprising 
Zylon (polyphenylene ether) 9o, Styron H 9152 { impact- resistant styrene 
polymer) lo, and I (Rl <i R4 . H, R2 - R5 - Ph, R3 - R€ - Me) showed fire 
resistance (UL 94 test) v-0 and deflection temperature under load 172*. 

475101-74-7? 

RL: IMF (Industrial manufacture)! MOA (Modifier or additive use) ; 

PKSP ;Pr-:p<ar8Li:>n'> ; USES (Uses) 

(manufacture of pentaerythritol spirocyclic diptiosphonace fireproofing 
agents with no adverse effect on heat resistance of polyphenylene ether 
compns. and moldings) 

475101-74-7 CAPLUS 

2,4,8, lo-Tetraoxa-3 , 9-diphosphaspirol5. 5)undecane, 3, S-bis (l-phenylethyl) - 
, 3,9-dioxide (9CI) (CA INDEX NAME) 



The compns,, having good heat resistance and processability, comprise 100 
parts thermoplastic resins containing i50% polycarbonates and 1-100 parts I 
(Rl, R4 - H. ci-5 aliphatic hydrocarbyl, (un) substituted Ph. naphthyl, 
anthryl; R2, R3. R5, R6 - (un) substituted Ph, naphthyl, anthryl) having an 
acid value of £0.7 mg KOK/g and a purity of 290%. Thus, a test piece prepared 
from polycarbonate (Panlite L 1225WP) loo, 3.9-bis (diphenylnethyl) -2, 4, 8, lo- 
tetraoxa-3,9-diphosphaspiro(5.s]undecane 3,9-dioxide (ID (acid value 0.3 mg 
KOH/g, purity 99%) 5, and PTFE (Polyflon MPA-FA 500) 0.2 part showed UL-94 
flammability rating V-0, vs. v-l, for a test piece containing II with acid 
value 1 . 9 mg KOH/g. 

RL: IMF (Industrial manufacture); MOA (Modifier or additive use); 
PR3P {rvepariition); USES (Uses) 

(halogen- free fireproofing agents for thermoplastic polycarbonate resin 

compns . ) 
475101-76-9 CAPLUS 

2 , 4 . 8 , 1 0 - Te t raoxa -3,9- d iphosphaspi ro ( S . 5 ) undecane , 3 , 9 - b is ( d ipheny Imethy 1 ) - 
, 3,9-dioxide (9CI) (CA INDEX NAME) 




ClT ^o^^/'^o 
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CODEN: JKXXAF 
DT Patent 
LA Japanese 
FAN.CNT 1 



PATENT NO. 



KIND DATE 



PI JP 2004018626 
PRAI JP 2002-173995 
OS MARPAT 140:112220 



1)040122 
20020614 



APPLICATION NO. 



JP 2002-17399S 



DATE 
20020614 
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Title compns, contain 100 parts polymers containing ^60% ABS and l-loo parts 
organophosphorus compds. I [Ari-Ar4 • (un) substituted Ph, naphthyl, anthryl; 
R1-R4 ■ Cl-5 aliphatic hydrocarbyl, (un) substituted Ph, naphthyl, anthryl; 
ALi, AL2 - Cl-5 linear or branched aliphatic hydrocarbyl; p, q - 0-3]. Thus, 
M molding comprising 100 parts Santac UT 6J (ABS resin) and 15 parts 2,4,8,10- 
tetrooxa- 3 , 9-d iphosphaspi ro (5, 5} undecane-3 , 9-di (2- phenylethyl ) • 3, 9- dioxide 
showed UL-94 flammability rating v-2, heat distortion temperature retention 
96%, and no burn marks. 
J *»J 

RLt IMF (Industrial manutacturo) ; MOA (Modifier or additive use); PRP 
(Properties); TEM (Technical or engineered material use); psep 

;•:» p i' It S ..'I - ; USES (Uses) 

(heat- and fire-resistant transparent ABS resin-based compns. containing 
teLraoxadiphosphaspiroundecanes) 
62284-92-8 CAPLUS 

2,4,8, lO-Tetraoxa-3 , 9-dipho8phaspiro(S. S] undecane, 3, 9-bis (2-phfinylethyl) - 

, 3,9-dioxide (9CI) (CA INDEX NAME) 



The compns. comprise (A) styrene polymers 100, (B> polyphenylene ethers l-lOO, 
and (C) organic P compds. I (Rl, R4 - H, Cl-5-aliphatic hydrocarbon group; R3, 
R6 - Cl-5-aliphatic hydrocarbon group; R2, R5 - Ph, naphthyl, anthryl) l-lOO 
parts. Thus, a composition comprising 2 , 4 , 8 , ID- tetraoxa-S , 9- 
diphosphaspirol 5, 5) undecane, 3 , 9-bis (u-methylbenzyl) -3 , 9-dioxide, a high- 
impact polystyrene (Styron H 9152), and polyphenylene ether (Zylon) was 
injection-molded to give a test piece showing limiting 0 index (LCD 2S.2%. 
heat distortion temperature 82*, flowabilicy (MVR) 13.7 cm3/l0 nin, and UL 94 
fire resistance rating vo. 

- 7-;-'P, 2,4,8, io-Tetraoxa-3, 9-d iphosphaspi ro( 5.5] undecane. 
3, 9-bis (l-phenylethyl) - , 3, 9-dioxide 

RL: IMF (Industrial manufacture); MOA (Modifier or additive use); TEM 
(Technical or engineered material use); ri'.gf* 'Prdpavit ivr.) ; USES 
(Uses) 

(fireproofing agent; pentaerythritol diphosphonate fireproofing agents 
for styrene polymer compns. with good flowability and heat resistance) 
475101-74-7 CAPLUS 

2,4, 8,10-Tetraoxa-3 , 9- diphosphaspirofS. 5) undecane, 3, 9-bis (l-phenylethyl) - 
, 3,9-dioxide (9CI) (CA index NAME) 



CH2— CH3— Ph 




140: 112220 

Halogen- free styrene polymer compositions 
and fire resistance, and their moldings 



fith good flowability and heat 
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Ti Halogen- free heat- and f ire-reaiatant transparent ABS resin<baaed 

compositions containing organophosphorus compounds, and their moldings 

IN Yatnanaka, Katsuhiro; Taketani. Yutaka 

PA Teijin Chemicals Ltd.. Japan 
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DT Patent 
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DT Patent 
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PATENT NO. 



KIND DATE 



PI JP 200401B627 
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Title coapns. contain lOO parts polymers containing 260% ABS and l-loo parts 
organophosphorus compds. I {Rl, R4 - H, CI -5 aliphatic hydrocarbyl, 
(un) substituted Ph, naphthyl, anthryl; R2, R3 , R5, RS - lun)3ubstituted Ph, 
naphthyl, anthryl]. Thus, a molding comprising 100 parts Sancac UT 61 (ABS 
resin) and 15 parts 2,4, 8, lO- tetraoxa-3 , 9-diphOBpha8piro(5, 5] undecane- 3,9- 
bi8<diphenylmeChyl)-3,9-dioxide showed UL-94 Clammabilicy rating V-2, heat 
distortion tenperature retention 98%, and no bum marks. 

4 7 £ 1 C> 1 - 7 9 ? . 2 . 4 , 8 . 1 0 - Te t r aoxa - 3 , 9 - d iphosphasp 1 ro ( S , S ] undecane - 

3 , 9'bis (diphenylmethyl) -3 , 9-dioxide 

RLj IMP (Industrial manufacture); MOA (Modifier or additive use) « PRP 
(Properties); TEM (Technical or engineered material use); PR2P 

(Cifipar-it. .on. ; USES (Uses) 

(hoat- and fire- resistant transparent ABS resin->based compns. containing 
tet raoxadiphosphaspiroundecanes) 
475101-76-9 CAPLUS 

2,4,8, lo-Tetraoxa-3,9-dipho8pha8piro(5.5|undecane, 3, 9-bi8 (diphenylmethyl) - 
. 3, 9-dioxide (9CI) <CA INDEX NAME) 




^"33 OF 6 2 CAPLUS COPYRIGH' 
2004:SS638 CAPLUS Full- text 
140:129119 

Halogen-free styrene polymer compositions with good flowability and heat 
and fire resistance, and their moldings 



The corapns, comprise (A) styrene polymers 100, (B) polyphenylene ethers l-ioo, 
and (C) organic P compds. I (Arl-4 • Ph, naphthyl, anthryl; Rl-4 - H, Cl-5- 
aliphatic hydrocarbon group, Ph, naphthyl, anthryl; ALl, AL2 » Cl-5-al iptiatic 
hydrocarbon group; p, q ■ q-3; Ar3 and Ar4 may link to atoms in ALl and AL2) 
1-100 parts. Thus, a composition comprising 2 , 4 , a , lo • tetraoxa- 3 , 9 • 
diphosphaapirol 6. 5) undecane, 3 , 9-bis (2-phenylethyl) - 3, 9-dioxide, a high- 
impact polystyrene (Styron H 9152), and polyphenylene ether (Zylon) was 
injection-molded to give a test piece showing limiting o index <LOI) 24. 3t, 
heat distortion temperature B3«. flowability (MVR) 12.6 cm3/iO min, and UL 94 
fire resistance rating vo , 

f lia-} - - -if', 2,4,8, 10-Tet raoxfl-3 , 9-diphosphaspiro (5 . 5) undecane, 
3, 9-bi3 (2-phenylethyl) - , 3, 9-dioxide 

RL: IMF (Industrial manufacture); MOA (Modifier or additive use); TEM 
(Technical or engineered material use); >-^:V,s- '■rtii.pM'M.ion'' ; USES 
(Uses) 

(fireproof ing agent; pentaerythritol diphoaphonate fireproofing agents 
for scyrene polymer compns. with good flowability and heat resistance) 
62284-92-8 CAPLUS 

2,4,8,lO-Tetraoxa-3, 9-diphoaphaspiro(S. Slundecane, 3, 9- bis {2-phenylethyl ) - 
, 3, 9-dioxide |9CI) (CA XNOEX NAME) 
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140: 112216 

'entaerythrltol spirocyclic diphosphonates as fireproofing agents 



halogen gas generation in kneading with resins 
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PRAI JP 2002-171209 
OS MARPAT 140:112216 



DATE 
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The title bis (phosphonate) 8 I (Arl, Ar2 - C6-20 aryl; Ri-Rs > h. C6-20 aryl, 
CI -20 hydrocarbyl) are prepared by heating II (Arl, Ar2, RI-R8 ■ same as 
above) having purity 295* in the presence of halogonated compds. at 120-250'. 
Thus, II (R1-R8 • H, Arl 1. Ar2 • Ph; purity 99%) was heated in the presence of 
Ph(CH2)2Br at ISO' to give i (Ri-RB, Arl, Ar2 • same as above) showing purity 
99% with selectivity 92%. 

t-v.-.V'f-i 3 , 9-Bis(2-phenylethyl) 2 , 4 , 8 , lo-Tetraoxa-3 . 9- 

diphosphaspi ro l5 . 5| undecane 3 , 9-dioxide 

RL; IMF (Industrial manufacture); SPN (Synthetic preparation)! f'^iUV 

(preparation of high-purity pentaerythritol spirocyclic bis (phosphonate) s 

fireproofing agents for resins by heating corresponding diptiosphitea 
with halogen compds.) 
62284-92-8 CAPLUS 

2,4,8, lo-Tetraoxa-3, 9-diphosphaspiro [s. 5] undecane, 3, 9-bis (2-phenylethyI) - 
, 3. 9-dioxide (9CI) {CA INDEX NAME) 



The diphosphonates I {Arl, Ar2 >• C6-20 aryl; R1-R8 - H. C6-20 aryl, C7-30 
aralkyl, ci-20 hydrocarbyl) have content of total residual halogen of £3000 
ppm and ionic halogen of SIOOO ppm. Thus, pellets comprising 100 parts Suntac 
UT 61 (ABS) and 15 parts I (Arl ■ Ara - Ph, R1-R8 • H; total residual halogen 
120 ppm, ionic halogen 41 ppm) were injection-molded to give a test piece 
showing fire resistance (UL 94) V-2 and good appearance. No deposition was 
observed in the injection mold after molding soo times. 

RL: IMP (Industrial manufacture); MOA (Modifier or additive use); 
PF.Ef ;P:fir>arav.ion! ; USES (Uses) 

(pentaerythritol spirocyclic diphosphonates as fireproofing agents with 

no halogen gas generation in kneading with resins) 
62284-92-8 CAPLUS 

2.4,8, IO-Tetraoxa-3, 9- d iphosphasp iro|& .Slundecane, 3, 9-bia (2-pneny leihy I > - 
, 3, 9 -dioxide (9CI) (CA index NAME) 



CH3>* CH2— Ph 



CH2— CH3— Ph 
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halogen gas generacion : 
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Ph 



475101-76-9 CAPLUS 

2.4, a> io-TecrBoxs-3 , 9-dipho8phaspiro(S.Slundecane, 3. 9-bis Idiphenylmethyl) - 
, 3,9-(lioxide (901) (CA INDEX NAME) 



i-i_:y vi—fc-Ai 



PbiCfT' 



The dlphosphonates I (Arl, Ar2 - C6-20 aryl; R1'R4 - H, C6-20 aryl, Cl-20 
h/drocarbyl) have concenc of total residual halogen oC &300o pptn and ionic 
halogen ot £1000 ppm. Thus, pellets comprising 100 parts suntac UT 61 (ABS) 
and IS pares I (Ari * Ars . Ph. R1-R4 - H; total residual halogen 100 ppm. 
tonic halogen 36 ppm) were Injection-nclded to give a test piece showing fire 
resistance (UL 94) v-2 and good appearance. No deposition was observed in the 
injection mold atter molding SOO times, 
."is/,/, -7 14 7? -i-'f ici •'f. ?P, 

2 . 4 , fj , 1 0'Tet. raoxa>3 , 9-diphoBphaspiro [S. 5) undecane, 3, 9-bis idiphenylmethyl } - 

. 3,9-dioxide 

HL: IMK llndusLi'iol manufacture); moa (Modifier or additive use) ; 
;i-.-.;f).4i,n' ; USES lUses) 
(pentaerythritol spirocyclic diphosphonates as fireproof ing agents with 
no halogen gas generation in Icneading with resins) 

20544-37-0 CAPLUS 

2 , 4 , e , 1 0 • Te t raoxa -3,9- di phosphasp i ro ( 5 . 5 ] undecane . 3 , 9 • bi s < pheny Ime thy 1 ) - , 
3,9-dioxid6 (CA INDEX NAME) 
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articles 
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475101-74-7 CAPLUS 

2,4,8, 10-Tet raoxa-3 , 9-diphoapha8piro 15 . SI undecane , 3 , 9-bis ( l -phenylethyl ) • 
. 3,9-dioxide (9CI} (CA INDEX NAME) 



The compns., having good heat resistance and processabil ity , comprise 100 
parts thermoplastic resins containing iso% polycarbonates and i-ioo parts 1 
(Arl-Ar4 - (un) substituted Ph, naphthyl, anthrylt LI, L2 - ci-5 aliphatic 
hydrocarbon group; R1-R4 - H, Cl-s aliphatic hydrocarbyl, (un) substituted Ph, 
naphthyl, anthryl; p, q > 0-3] having an acid value of SO. 7 mg KOH/g and a 
purity of 290t. Thus, a test piece prepared from polycarbonate (Panlite L 
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1225HP) 100, 3,9-di (2-phenylethyl) - 2,4, 8, lo-tetraoxB-3, 9- 

diphOBphaspiro [5. S] undecane 3,9-dioxide (II) (acid value 0.03 mg KOH/g, purity 
99%) S, and PTFE (Polyflon HPA-FA 500) 0.2 part showed UL-94 f laminability 
rating v-0, vs. v-1, for a test piece containing II with acid value 1.7 mg 

KOH/g . 

IT (>l!2S<- 3 , 9- Bis (2-phenylethyl) - 2 , 4 , 8 , lo-tetraoxa-3 , 9- 

diphOBphaspiro [S , S] undecane 3 , 9-dioxide 

RL: IMF (Industrial manufacture); MOA (Modifier or additive use); 
PHSi" :p:(:pMi-«tion;; USES (Uses) 

(halogen- free fireprooCing agents for themoplastic polycarbonate resin 
compns . ) 
RN 62284-92-8 CAPLUS 

CN 2,4,8, 10-Tet raoxa-3 , 9-diphospha8pi ro is . S I undecane , 3 . 9-bis (3-pheny lethyl) - 
, 3. 9-dioxide (9CI) (CA INDEX NAME) 
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(Panlite L 1225WP) loo, 3, 9-di (a-methylbenzyl) -2,4, 8, lo-totraoxa-3. 9- 
diphosphaspirotS.Sjundecane 3. 9-dioxide (ll) (acid value 0.03 ng KOH/g. purity 
99%) 5. and PTFE (Polyflon mpa-fa 500} 0.2 part showed UL-94 f lanmabilicy 
rating v-o, vs. v-i, for a test piece containing ll with acid value 2.1 mg 

KOH/g. 

IT 475i01-7.i--'p, 3 , 9-Bis(a-methylbensyl) -2,4,B,l0-tatraoxB-3,9- 
diphosphaspiro (5.5} undecane 3 , 9-dioxide 

RL: IMF (industrial manufacture); MOA (Modifier or additive use); 
{ I' reparation); USES (Uses) 
(halogen- free fireproof ing agents for thermoplastic polycarbonate resin 
compns . ) 
RN 475101-74-7 CAPLUS 

CN 2,4,8,lo-Tetraoxa-3.9-diphoaphaBpiro[5.5}undecane, 3, 9-bis (l-pheny lethyl) • 

, 3,9-dioxide (9CI) (CA INDEX NAME) 
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PA Teijin Chemicals Ltd., Japan 
so Jpn. Ko)cai Tott)tyo Koho, 39 pp. 

CODEHi JKXXAF 

DT Patent 
LA Japanese 

FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 2004018765 
PRAI JP 2002-178368 
OS MARPAT 140:112209 



40122 
70020619 



JP 2002-178368 



20020619 



R> O o — . . o 0 R* 

R3_t V y -ji' t_Rb 



Me-CH ^o 



SO 



2004:52961 CAPLUS Full-text 
1401112208 

Flame retardant thermoplastic polycarbonate resin compositions and molded 

articles 

YamanaKa, Katauhiro; Take tan i, Yutaka 
Teijin Chemicals Ltd., Japan 
Jpn. Kokai Tokkyo Koho, 41 pp. 
CODEN: JKXXAF 



OT patent 
LA Japanese 
FAN.CNT 1 

PATENT NO. 

PI JP 3004018764 
PRAI JP 2002-178367 
OS MARPAT 140:113208 



W^l40132 



APPLICATION NO. 



JP 2002-178367 



O O . . O O 



AB The compns., having good heat resistance and processability , comprise 100 

parts thermoplastic resins containing 250% polycarbonates and I- 100 parts I 
JRI, R4 - H, cl-5 aliphatic hydrocarbyl; R3, R6 - Cl-5 aliphatic hydrocarbyl; 
R2, RS a (un) substituted Ph, naphthyl, anttiryl) having an acid value of £0.7 
mg KOH/g and a purity of 290%. Thus, a test piece prepared from polycarbonate 



Afi The compns., having good heat resistance and processability, comprise lOO 
parts thermoplastic resins containing 250% polycarbonates and l-loo parts I 
(Rl, R2 - (un) substituted Ph, naphthyl, anthryl] having an acid value of £0.7 
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mg KOK/g and a purity of 290%. Thua, a test piece prepared from polycarbonate 
(Panlite L laaSHP) 100, 3,»-dibenzyl-2,4,e, lO-tetraoxa-s.S- 
diphosphaspiro (5 . 5] undecane 3,9-dioxide (II) (acid value 0.06 mg KOH/g. purity 
99%) 5, and PTFE (Polyflon ^4PA-PA SOO) 0.2 part showed UL-94 Clamnability 
rating v-0, vs. v-1, Cor a teat piece containing II with acid value S.5 mg 
KOH/g. 
iC51-l-37- 0? 

RL: IMF (Industrial manufacture); MOA (Modifier or additive use); 
(•»E» '.i'i '.fj)3f a?; icrii ; uses (Uses) 

(halogen^f ree fireproofing agents Cor thermoplastic polycarbonate resin 

conpns . ) 
20S44-37-0 CAPLUS 

2,4.B,lo-Tet raoxa - 3 . 9 - d Iphosphasp i ro ( S . S ] undecane . 3 , 9 - b i a { pheny Ime thy 1 ) > . 
3,9-diOxide (CA INDEX NAME) 
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dioxide showed UL-94 ciammabiLlty rating v-2, heat distortion temperature 
retention 9S%, and no burn marks. 

RL: IMP (Industrial manufacture); MOA (Modifier or additive use): PRP 
(Properties) / TEM (Technical or engineered material use) ; PRKt' 
;.Pi «pAr.i;; UjnW U3ES (Uses) 

(heat- and fire-resistant transparent ABS resin-based compns. containing 

tetraoxadiphosphaspiroundecanes) 
475101-74-7 CAPLUS 

2,4, B, lo-Tetraoxa-3, 9-dipho8pha8plro[S. SI undecane, 3, 9-bis(i- pheny lethyl) - 
, 3,9-dioxide {»CI) (CA INDEX NAME) 



'OC) 



2004 : 5 294 5 CAPLUS Kul 1 -text 
DN 140:112462 

Ti halogen-free hoat- and fire-resistant transparent ABS resin-based 

compositions containing organophoaphoruB compounds and their moldings 

IN Yamanaka, Kacsuhiro; Taketani, Yutaka 

PA Teijin Chemicals Ltd., Japan 

SO Jpn. Ko)(ai Tokkyo Koho, 33 pp. 
COOEN: JKXXAF 

OT Patent 

LA Japanese 

FAN.CNT I 

PATEMT NO. KIND DATE ^ APPLICATION NO. DATE 



PI JP 200401B732 
PRAI JP 2002-177295 
OS MARPAT 140 t 112462 



kin0122 
20020618 



JP 2002-177295 



20020618 



140! 112461 

Halogen-free heat- and fire-resistant transparent ABS resin-based 
compositions containing organophoephorus compounds and their moldings 
Yamanaka, Katsuhiro; Taketani, Yutaka 
Teijin Chemicals Ltd., Japan 



SO Jpn. Kokai Tokkyo Koho, 3 3 pp. 

COOEN i JKXXAP 
DT Patent 
LA Japanese 

PAN.CNT 1 

PATENT NO. KIND 



PI JP 2OO401B731 
PRAI JP 2002-177294 
OS MARPAT 140:112461 



APPLICATION NO. 



JP 2002-177294 



R2 o O — V y O o «* 

!»J *0 O' 1(6 



O 0— y y— O O 
R»-CH2-V X V-^CHj-lH 

*o — ^ N— o' 



AB Title compns. contain lOO parts polymers containing ^60% abs and l-ioo parts 
organophosphorus compds. I (Rl, R4 - H, Cl-S aliphatic hydrocarbyl; R3, R6 « 
Cl-S aliphatic hydrocarbyl; R2, RS • (un) substituted Ph, naphthyl, anthryll . 
Thus, a molding comprising 100 parts Santac UT 61 (ABS resin) and 15 parts 
2,4, 8,10- tetraoxa-3 , 9-diphosphasplrot 5,5 1 undecane- 3, 9-di- tt-fflethylbenzyl-3,9- 



AB Title compns. contain 100 parts polymers containing ^60* ABS and l-lOO parts 
organophosphorus compds. I {Rl, R2 - (un) subst ituted Ph, naphthyl, anthryl) 
with acid value iO.l mg KOH/g. Thus, a molding comprising 100 parts Santac UT 
61 (ABS resin) and is parts 2,4 ,e, io-tetraoxa-3, 9- 

diphoaphaspl ro( 5,5) undecane- 3, 9-dibenzyl- 3, 9-dloxide showed UL-94 flammabllity 
rating V-2, heat distortion temperature retention 981, and no bum marks. 

IT I0Uli-.17-'JP 
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RL; IMF (Industrial manufacture); MOA (Modifier or additive use); PRP 
(Properties); TEM (Technical or engineered material use); i-WK- 
ir:';rp.ii ; USES (Uses) 

(heat- and fire-resistant transparent ABS resin-based compns. containing 

tet raoxad iphosphasp 1 r oundecanes ) 

20544-37-0 CAPLUS 

2.4,8, lO-Tet raoxa- 3 , s-dipnosphaspiro ( 5 . 5] undecane, 3 , 9-bis (pheny imethyl ) • , 
3,9-dloxlde (CA INDEX NAME) 
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jterial use) ; 



(Technical or engineered i 
(Uses) 

(fireproofing agent; pentaet7thritol diphosphonate tireproofing agents 
for styrene polymer compns. with good flowability and heat tesistance) 
RN 475101-76-9 CAPLUS 

CN 2,4,8, lo-Tetraoxa-3 , 9- dlphosphaspiro [5 . S) undecane, 3, 9- bis (diphenylmethy 1 ) 
, 3,9-dioxide (9CI) (CA INDEX NAME) 



2004:52808 CAPLUS Full -text 
DN 140:129118 

TI Halogen-free styrene polymer compositions with good flowability and heat 

and fire resistance, and their moldings 
IN Yamanaka, Katsuhiro; Taketani, Yutaka 
PA Teijin Chemicals Ltd., Japan 
so Jpn. Kokai Tokkyo Koho, 25 pp. 

CODEN: JKXXAF 
DT Patent 
LA Japanese 
FAN.CNT 1 

PATENT NO. KIND DATE 



PI JP 2004018628 
PRAI JP 2002-173997 
OS MARPAT 140:129118 
01 



m40122 
20020614 



APPLICATION NO. 



JP 3002-173997 



A. 



so 



2004:52887 CAPLUS FuH-tUXt 
140:129117 

Halogen-free styrene polymer compositions with good flowability and Cire 

and heat resistance, and moldings using them 

Yamanaka, Katsuhiro; Taketani, Yutaka 

Teijin Chemicals Ltd., Japan 

Jpn. Kokai Tokkyo Koho, 20 pp. 

CODEN: JKXXAP 



DT Patent 
LA Japanese 

FAN.CNT 1 

PATENT NO. 



PI JP 2004018625 
PRAI JP 2002-173994 
OS MARPAT 140:129117 



DATE 



1040122 
20020614 



APPLICATION NO. 



JP 2002-173994 



i^t_V -"Y^ V'_fc_l 
1,3 ^0-y\— O' I,* 



o o — . . — o o 

m-CHj^lV X CM2-R2 

*0 ^ > — o' 



AB The compns. comprise (A) lOO parts resins containing 250% styrene polymers and 
(B) 1-100 parts organic P compds. I (Rl, R4 - H, Cl-5-aliphatic hydrocarbon 
group, Ph, naphthyl, anthryl; R2, R3, R5, R6 ■ Ph, naphthyl, anthryl). Thus, 
a composition comprising 2 , 4 , 8 , 10- teC raoxa- 3 , 9- dlphosphaspiro 1 5 . 5] undecane , 
3 , 9-bi8 Idiphenylmethyl) -3 , 9-dioxide and a high-impact polystyrene (Styron H 
9152) was injection-molded to give a teat piece showing limiting o index (Loi) 
21.7%, heat distortion temperature 82*, flowability (KVR) 32.4 cm3/10 min, and 
UL 94 fire resistance rating V2. 

IT l^sioi-vs-vp. a,4.s.l0-Tetraoxa-3,9-diphoBphaspiro(5.5)undecane, 
3, 9-bla (dlpheny Imethyl) • , 3 , 9-dioxide 

RL: IMF (Industrial manufacture); MOA (Modifier or additive use); TEM 



AB The compns. comprise (A) styrene polymers lOO, (B) polyphenylene ethers l-lOO. 
and (C) organic P compds. 1 (Rl, R2 - Ph. naphthyl, anthryl) l-lOO parts. 
Thus, a composition comprising 2, 4 , 8 , 10- tetraoxa- 3 , 9- 
diphoaphaspiro (5 . s) undecane, 3, 9-dibenzyl-3 , 9-dloxide, a high-impact 
polystyrene (Styron H 9152), and polyphenylene ether (Zylon) was injection- 
molded to give a test piece showing limiting 0 index (LOl) 24.7%, heat 
distortion temperature e9«, flowability (MVR) 12,3 cm3/10 min, and UL 94 fire 
resistance rating VO. 

IT 2n«i«4 - ■«•?-{»?., 2,4,8, 10 -TetrBoxa-3, 9-diphosphaspiro(5 .5) undecane, 
3, 9-bis (phenylmethyl) - . 3 , 9-dioxide 

RL: IMP (Industrial manufacture); MOA (Modifier or additive use); tem 
(Technical or engineered material use): Ph^i : Pre^Aro!.i'.->n} ; uses 
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(Uses) 

{f ireproofing agent; pentaerychritol diphosphonaCe fireproof ing agents 
for scyrene polymer compns. with good flowability and heat resistance) 
RN 20544-3T-0 CAPLUS 

CN 2,4,8, iO'Tecraoxa-3 , 9-diphoBphaspiro IS. 5| undecane, 3, 9-bis (phenylmethyl) - , 

3, 9- dioxide (CA INDEX NAME) 




SO 



2004!S28fi-7 CAPLUS PuU-t.tiXt. 
1401112446 

P'Uimo' rcLardant nonhalogen aromatic polyester campasitions and their 
mold Ings 

Yamanakii. Katsuhiro; Taketani . Yutaka 
Tcijin Chemicals L.td., Japan 
jpn. Kokai Tokkyo Koho. 38 pp. 
CODEN: JKXXAF 



DT Patent 
LA Japanese 
FAN.CNT 1 

PATENT MO. 

PI JP 20040185S6 
PRAI JP 3002-172651 
OS MARPAT 14 0:11244 8 



KIND DATE 



2002 



40122 
:0020613 



APPLICATION NO. 



JP 2002-172651 
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(f ireproofing agents; spirodiphosphate-f ireproofed aroMstic 

polyester-based reain conpns. free from halogena) 
RN 47S101-76-9 CAPLUS 

CN 2,4,B,l0-Tetraoxa-3,9-diphosphasplroIS.S)undecane, 3, 9-bis(diphenylmechyl) - 
, 3,9-dioxlde (9CI) (CA INDEX NAME) 



DN 



2004 ! 
140:112203 



Aromatic polyester composition containing organic phosphate fireprooting 

agent and molding of the composition 
IN Yamanaka, Kacsuhiro; Taketani, Yutaka 
PA Teijin Chemicals Ltd., Japan 
so Jpn. Kokai Tokkyo Koho, 4 2 pp. 

CODEN; JKXXAF 
DT Patent 
LA Japanese 

FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 2004018505 
PRAI JP 2002-172650 
OS MARPAT 140:112203 



1COI22 

[Q0206n 



JP 2003-1726S0 



20020613 



Hi 0 o — . . — o o M 



O O' 



" 1 o o— ^ y—» w 
1,2 ^0-/X_o' 



AB The compns. comprise (A) resins containing 260% aromatic polyesters 100, (B) 
organic P compds. I (Rl, H4 • H, ci -S-al iphatic hydrocarbyl, Ph, naphthyl, 
anthryl; R2, R3 . R5 , R6 - Ph, naphthyl, anchryl) l-lOO, (C) £ ireproofing 
resins 0-&0, and <D) tillers 0-200 parts. Thus, a I . 6-inm-chicK specimen from 
ii composition of 100 parts TRB H (PBT) and 20 parts 2,4 , 8 , lO-tetraoxa-3 , 9- 
diphosphaspi 10 ( 5 , S) undccane 3, 9- bis (diphenylroethyl ) -3. 9- dioxide (preparation 
described) showed UL 94 fire resistance rating VO and LOI (limiting o index; 

JTS K 7201) 26. 0. 

IT r.'.' K/i 'A 2,4,8,lo-Tetraoxa-3, 9-dipho8phaspiroI5,5]undecane 
3 , 9-bis(diphenylinethyl) -3. 9-dioxide 

RL: IMF (Industrial manulaccure) r MA (Modifier or additive use}; TBM 

(Technical or engineered material use); PREt {PreparAt icni USES 
(Uses) 



AB The composition contains 100 parts of a resin containing 260% of an aromatic 
polyester, l-loo parts of the organic phosphate I (Arl, Ar2 - Ph. naphthyl, 
anthryl; R1-R4 - H, ci-s aliphatic hydrocarbyl. Ph. naphthyl, anthryl; ALl, 
AL2 > Cl-s branched or linear aliphatic hydrocarbyl; Ar3, Ar4 - Ph, naphthyl, 
anthryl; p, q - 0-3; each of Ar3 and Ar4 may be linked with ALl and AL2; Ph, 
naphthyl, and anthryl may be aubsticuced with aromatic ring) as the claimed 
flreprooflng agent, o-so parts of a resin for improvement of fire resistance, 
and 0-200 parte of a filler. The composition is molded to give the halogen- 
free fire-resistant molding. Thus, lOO parts poly (butylene torephthalate) 
(TRB-H) and 15 parts 2, 4 , 8 , io-tetraoxa-3, 9- diphophaspiro[S,5)undocane 3,9- 
di <2-phenylethyl) -3, 9-dioxide were blended, mixed with chopped glass fiber, 
and injection-molded to give test pieces UL-94 flame retardance v<0 and 
limiting oxygen index (LOI) 27.5, 
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IT <2294 - .-"i-tP 

RLi IMF (Industrial manufacture); MOa (Modifier or additive use]; 

"ttf \VtaiMr<iLii.iri I USES (uses) 

(aromatic polyester composition containing organic phosphate fireproof ing 
agent for 

hulogen-tree molding) 
RN 62284- 92-S CAPLUS 

CN 2,4,8, iO-Tetraoxa-3 , 9-diphospha8piro [S. S] undecane, 3, 9-bis (2-phenylethyl) - 
, 3, 9-dioxide (9CI) (CA INDEX NAME) 



CH3~ CH2— Ph 




^RCugKgogjrR 



P_Sr,RTG1 

2004:52779 CAPLUS 
ON 140:111522 

Tl Preparation of high-purity pentaerythrltol splrocyclic biB(phosphonate}s 
as flreprooflng agents for resins 

IN Yanagida, Takatsune; Tanabe, Seilchi; Imanura, Kolchi; Taketani. Yutaka 
PA Teijin Chemicals Ltd.. Japan 
so Jpn. Kokai Tokkyo Koho, 17 pp. 

CODEN: JKXXAF 

DT Patent 
LA Japanese 
FAN.CNT 1 

PATENT NO. KIND DATE y APPLICATION NO. DATE 



JP 2004018386 A \jtf40122 JP 2002-171212 

PRAI JP 2002-171212 20020612 
OS CASREACT 140:111522; MARPAT 140:111522 



20020612 
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PhCH2Br at 1500 to give I (R1-R4, Arl, Ar2 - same as above) showing purity 99% 
with selectivity 95%. 

£054 t-37-uP, 3,9-oibensyl-2,4,s, lo-xetraoxa-s.s- 
diphosphaspirois.siundecane 3,9-dioxide 475191 -74-7P 
475X01- ""fc-firP, 3,9-Bia(benzhydryl) -2,4,8, lo-Tetraoxa-3 , 9- 
diphosphaspi ro [s . 5) undecane 3 , 9-dioxide 

RLi IMF (induatrial manufacture); SPN (Synthetic preparation)! Prtzv 

(preparation of high-purity pentaerythrltol spirocyclic bis (phosphonate) s 

fireproof ing agents for resins by heating corresponding dlphosphltee 
with halogen compds.) 
20544-37-0 CAPLUS 

2,4 , 8, lO-Tetraoxa-3, 9-diphoaphaspirol5.5Jundecane, 3, 9-bis (phenylmethyl) • , 
3. 9-dioxide (CA INDEX NAME) 



RN 475101-74-7 CAPLUS 

CN 2,4,8,l0-TeCraoxa-3,9-diphOBpha&piro(5.S)undecBne, 3, 9-bl8(l-phenylethyl} • 

, 3,9-dioxlde (9CI) (CA INDEX NAME) 



Rl O o — ^ . — o O 

k2 'O /^_o' it* I 

0_, ^O 
k2 ^O^N^O' 1^4 Jl 



The title bis (phosphonate) s I (Arl, Ar2 - C6-20 aryl » R1-R4 > H, C6-20 aryl, 
CI -20 hydrocarbyl) are prepared by heating II (Arl, Ar2 , R1-R4 • same as 
above) having purity 295% in the presence ot halogenated compds. at 80-200°. 
Thus, II (R1-R4 •> H, Arl m Ar2 « Ph; purity 98%) was heated in the presence of 



475101-76-9 CAPLUS 

2, 4, 8, lO-Tetraoxa-3 , 9-diph08phaBpiro (5 . 5] undecane, 3, 9-bls (diphonylmethyl) - 
, 3,9-dloxide (9CI) (CA INDEX NAME) 



Ph2Clf' 



Preparation of low-volatile pentaerychritol spirocyclic bis {phosphonate) s 
as fireproof ing agents for resins 

Imamura, Koichi; Tanabe, Seiichl; Ando, Shinichi; Taketani, Yutaka 
Teijin Chemicals Ltd., Japan 
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DT Patent 
LA Japanese 
FAN.CNT J 

PATENT NO. KIND 
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PRAI JP 2002-171211 2X>020612 
OS CASREACT 140:111621; HARPAT 140:111521 
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DN 140:111520 

Tl Preparation of low-volatile pentaeryinritol spirocyclic bis tphosphonate) a 

as fireprooHng agents for resins 
IN imamura, Koichi; Tanabe, Seiichi; Yanagida, Takatsune,- Taketani, Vutaka 
PA Teijin Chemicals Ltd., Japan 
so Jpn. Kokai Tokkyo Koho, IS pp. 

CODENs JKXXAP 
DT Patent 
LA Japanese 
FAN.CNT 1 

PATENT NO. KIND DATE 



APPLICATION NO. 



PI JP 200401S3«4 A |^40I22 JP 2002-171210 

PRAI JP 2002-171210 20020612 
OS CASREACT 140)111520; MARPAT 140tlll520 



Rl R30 o . . 0 O "5 

^2 ^4 'O /> O' U I 

))2 1^4 ^O— /^O' ks II 



The title bis(pho8phonate)9 I lArl, Ar2 • C6-20 arylj Rl-RS > H, C6-20 aryl, 
C7-30 aralkyl, Cl-20 hydrocarbyl) are prepared by rieating il CAri. Ar2, hi-rs 
■ same as above) in the presence of halogenated compds. at 120-250*. For 

decreasing content of residual volatile substances to ibooo ppm, the crude 1 
may be washed with R50H (R5 - Cl-io alkyl) at 50-120" . Thus. II (Rl-Ra - H, 
Arl • Ar2 . Ph) was heated in the presence of Ph<CH2)2Br at leo", filtered, 
refluxed with MeOH, washed with MeOH, and dried to give B7\ I (R1-R8, Arl, Ar2 
- same as above ) showing purity >99* and content Of residual volatile 
substances 300 ppm. 

«i;;a4-v;> «p, 3 , 9-Bis (2-phenylethyl) -2,4,8, 10- tetraoxa-3 , 9- 
diphosphaspiro (5 . S] undecane 3 . 9 -dioxide 

RLs IMF (Industrial manufacture); PUR (Purification or recovery); SPN 

(Synthetic preparation); PftEP iPraparat ion) 

(preparation of low-volatile pentaerythritol spirocyclic bistphoaphonate) s 
as fireproof ing agents Cor resins by heating corresponding diphosphitea 
with halogen compds.) 

62284-92-B CAPLUS 

2,4,8. lO-Tecraoxa-3 , 9-diphoaphaspiro ts . 5) undecane , 3 , 9 -bis (2-phenylechyl} - 
. 3,9-dlOxide (9CI) (CA INDEX NAME) 



CH2<> CK3>.Ph 




RlO 0 . y O 0 

l-t^O-P' X 'P— O-t— Ar2 



The title bia (phosphorate) s 1 (Arl, Ai 2 ■ C6-20 ar/1; R1-R4 =■ H, Co 20 aiyl, 
Cl-20 hydrocarbyl) are prepared by heating II (Ail, Ar2, R1-R4 « same aa 
above) in the presence of halogenated compds. at 80-200". For decreasing 
content of residual volatile substances to £S000 ppm, the crude I may bo 
washed with RSOK (RS « ci-10 alkyl) at 50-l20». Thus, ll (R1-R4 . h, Arl - Ar2 
- Ph) was heated in the presence of PhCH2Br at ISO*, filtered, refluxed with 
l4eOH, washed with MeOH, and dried to give 82% I (R1-R4, Ari, Ar2 - same as 
above) showing purity >99% and content of residual volatile substances SOO 
ppm. 

205^4 - :'7-;>?, 3 , 9-Dibenzyl - 2 , 4,8, 10-Tet raoxa- 3 , 9- 
diphosphaapi ro (5 . s| undecane 3,9-dioxide nsioi -7'}- T 
4151 -7p- Vl'. 3,9-Bis(diphenylinethyl) -2,4,8, lO-Tetraoxa- 3. 9- 
diphosphaspirolS.s) undecane 3, 9-dioxide 

RL: IMF (Industrial nanufacture) ; PUR (Purification or recovery); SPN 

(Synthetic preparation); ~hEf « Prepdi-ationJ 

(preparation of low-volatile pentaerythritol spirocyclic bis (phosphonate) s 
as fireproofing agents for resins by heating corresponding diphosphites 
with halogen compds.) 

30544-37-0 CAPLUS 

2,4.8, lo-Tetraoxa-3, 9'dlphosphasplro[5 . 5] undecane, 3. 9-bis (phenylmethyl) - . 

3,9-dioxide (CA INDEX tlAHE} 
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Rl RJ O 0 V J O O 

J,2 fc4 ^O^^-rf- j,4 k» 



RN 4 75101-74-7 CAPLOS 

ON 2,4,e.l0-Tetraoxa-3.9-diphoBpha8piro[5.s]undecanc. 3, 9-bis(l-phenylethyl) - 
. 3,9-dioxide (9CI) (CA INDEX NAME) 



RN 475101-76-9 CAPLUS 

CN 2 , 4 , 8 , 1 0 - Te t raoxa - 3 . 9 - d i phosphaspi ro 1 5 . 5 ] undecane , 3 . 9 • b i s ( d 1 pheny Ime t hy 1 ) - 

, 3. 9-dioxide {9CI) (CA INDEX NAM£) 



PhjClf^ 



B9TN'? > 

tAPLUS Full -text 
DN 140; 112200 

TI Low- volatile pentaerythritol spirocyclic diphosphonates as fireproofing 
agents Cor resins 

IN Taketani, Yutaka; Yamanaka, Katsuhlro; imamura, Koichi; Tanabe, Selichi 
PA Teijin Chemicals Ltd.. Japan 
so Jpn. Kokai Tokkyo Koho, 13 pp. 

CODBN: JKXXAF 
DT Patent 
LA Japanese 
FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 20040183S1 
PRAI JP 2002-171207 
OS MARPAT 140:112200 



JP 2002-171207 



20020612 



The diphosphonates l (Arl, Ar2 - C6-20 aryl; R1-R8 •> H, Cfi-20 aryl, C7-3 0 
aralkyl; Cl-20 hydrocarbyl) have content of residual volatile substances of 
S5000 ppm. Thus, pellets comprising lOO parts Suntac UT 61 (ABS) and 15 parts 
1 {Arl - Ar2 - Ph, Rl-R8« H; residual volatile substance 400 ppm) were 
injection-molded to give a test piece showing fire resistance (UL 94) V-2. Ha 
deposition was observed in the injection mold after molding 500 times. 

RL: IMF (Industrial manufacture); MOA (Modifier or additive use); 
?r-Ef lt:fc:.»arit ion: ; USES (Uses) 

(low-volatile pentaerythritol spirocyclic diphosphonates as 

fireproofing agents for resins) 
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The diphosphonaces I {Arl, Ar2 . C6-20 aryl; R1-R4 - H, C6-20 aryl, cl-20 
hydrocarby 1 ) have concent ot residual volatile substances of 55000 pptn. Thus, 
tJelleis comprising 100 parts Suntac UT 51 (ABS) and 15 parts I tArl » Ar2 - 
Vh. . H; residual volatile substance 350 pptn) were injeccion-molded to 

give a test, piece showing fire resistance (UL 94) V-2. No deposition was 
observed in the injection mold after molding Soo times. 
fi^,r,A .(■.■.(•»- 4 ■'<.*.!';:-<'<i 4vt!.oi-'";-i'i'. 

2 , 4 , B , 1 0 - Te c raoxa -3,9- diphosphaspi ro [ 5 . 5 1 undecane , 3 , 9 - bis (dl pheny line thyl ) - 
, 3.9*dioxide 

RL: IMF (Industrial manufacture); MOA (Modifier or additive use); 
PTJi:" ;r'7.'.'pc:rjitic'n ' ; uses (Uses) 

(low- volatile pentaerythritol spirocycllc diphosphonaces as 

fireproof ing agents for resins) 
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CN 2,4,0, lo-Tetraoxa-3,9-diphosphB8piro [5. 5] undecane, 3, 9-bisU-phenyleChyl) - 

, 3,9-dioxide (901) (CA INDEX NAME) 
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TI Preparation of pentaerythritol diphosphonates with Iom acid value 
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The title compds. I [Arl, Ar2 - (un) substituted C6-20 aryl; R1-R4 - H, 
(un) substituted C6-20 aryl, (un) saturated Cl-20 hydrocarbyl) , having an acid 
value of £0,7 mg KOH/g and a purity of 294%, are prepared The compds. are 
especially useful as Cireproofing agents for resins. Thus, a test piece 
prepared from loo parts polybutylene terephthalate (trb-h) and 20 pares 3,9* 
dibenzyl-2,4. 8, lO-tetraoxa-3, 9-diph08pha8piro|S.S]undecane 3, 9-dioxlde (IX) 
(acid value 0.06 mg KOH/g, purity 99%) showed UL-94 flammability rating V-0, 
vs , v-2, for a test piece containing II with acid value 2.5 mg KOH/g. 

2<::.A'l- n-Of 47 S 1 C - 74 - '? ? -n S Id i - T t- i-t- 
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diphosphaspiro [5. 5] undecane 3,9-dioxide (YI 1.08, L 95.95, a -0.17, b 0.S3) 

showed UL-94 flammability rating v-0. 

6i ;'*M - 92 -.U', 3, 9- Bis (2-phenylethyl) -2,4,8, lo-tetraoxa-3, 9- 
diphosphaspiro [5.5] undecane3 , 9-dioxide 
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AB The title compds. I fArl, Ar2 - (un) substituted C6-20 aryl; R1-R8 •= H, 

(un) substituted C6-20 aryl, C7-30 aralkyl, (un) saturated ci-20 hydrocarbyl) 
having yellowness index <Yi) S8, L value &85, a value 50.5, and b value S4.o, 
are prepared The compds. are especially useful as fireproof ing agents for 
resins. Thus, a test piece prepared from lOO parts polybutylene terephthalate 
(TRB-H) and 20 parts 3 , 9-di {2-phenylethyl) -2,4, 8. lO-tetraoxa-3. 9- 



AB The title compds. I lArl, Ar2 - (un) substituted C6-20 aryl; R1-R4 - H, 
(un) substituted C6-20 aryl, (un) saturated Cl-20 hydrocarbyl), having 
yellowness index (YD £8, L value 285, a value £0.5, and b value £4.0, are 
prepared The compds. are especially useful as fireproof ing agents for resins. 
Thus, a test piece prepared from lOO parts polybutylene terephthalate (TRB-Ht 
and 20 parts 3,9-dibenzyl-2,4, 8,10- tet raoxa -3, 9 -diphosphaspiro [S. 5] undecane 
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3,9-dioxide (VI 3.10, L 95. S7, a -0.27, b 1.6B) showed UI,-94 f Ummability 
rating V-o and good hue. 

RL: IMF (Industrial manufacture); MOA (Modifier or additive use) ; 
f-RE? '.Puiparatioiii ; USES (uses) 

(preparation of pencaerythritol diphosphonates with low yellowness index 

fireproof ing agents) 
20$44-37-0 CAPL.US 

2, 4, a, io-Tetraoxa-3. s-diphosphaspiro (S. 5] undecane, 3, 9<bia (phenylmethyl) - , 

3,9-dioxide (CA IMDEX NAME) 



PATENT NO. 

PI JP 2004010587 
PRAI JP 2002-169889 
OS MARPAT 140:94925 



KIND DATE 



iffbiis 

20020eil 



APPLICATION NO. 



JP 2002-169S89 



DATE 
20020611 



Rl Rio o s , O O R5 R'' 



RN 475101-74-7 CAPLUS 

CN 2,4,8, lo-Tetraoxa-3, 9-diphosphaspiro [5. 5] undecane, 3, 9-bis (l-phenylethyl) - 
, 3,9-dioxide (9CI) (CA INDEX NAME) 




RN 47S101-76-9 CAPLUS 

CN 2,4, 8, lo-Tetreoxa-3 , 9-dlphoBphaspiro tS. 5] undecane, 3, 9-bls (dlphenylmethyl) - 
, 3,9-dioxide (9CI) (CA INDEX NAME) 



AN 2004)32607 CAPLUS Full-LexL 

DN 140:94925 

TI Preparation of pentaerychritol diphosphonates with low acid value 

IN Taketani, Yutaka; Vamanaka, Katsuhirct Imamura, Koichi; Tanabe, Seiichi 

PA Tex j in Chemicals Ltd., Japan 

so Jpn. Kokai Tokkyo Koho, 12 pp. 
CODENi JKXXAF 

DT Patent 
LA Japanese 

FAN.CNT 1 



A8 The tide compds. t (Arl, Ar2 • (un) subac ituted C6-20 aiyl, R1-H8 = H, 

(unl^subscituted C6-20 aryl, C7-30 aralkyl, (unj sacjraced Cl - 20 hyd roca rby 1 1 , 
having an acid value of So. 7 mg KOH/g and a purity of &94%, are prepared The 
compds. are especially useful as fireproof ing agents for resing. Thus, a test 
piece prepared from lOO parts polybutylene terephthalate (TRB-H) and 20 parts 
3,9-bis(2-phenyletbyl)-2,4,8,l0-tetraoxa-3, 9- diphosphaspi rolS . S| undecane 3, 9 
dioxide (II) (acid value o,03 mg KOH/g, purity 99%) showed UL-94 I lammabi 1 i ty 
rating v-o, vs. v-2, for a test piece containing II with acid value 1.3 mg 
KOH/g . 
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fireproof ing agents) 
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DN 139!277001 

TI Preparation of pentaerythritol diphosphonates and their use as 

fireproofing agents tor polymers 
IN Ando, Shinichi; Taketani, Yutaka 
PA Teijin Chemicals Ltd., Japan 
SO Jpn. Kolcai To)tkyo Koho, 12 pp. 

CODENi JKXXAF 
DT Patent 
LA Japanese 

FAN.CNT 1 

PATENT NO. KINO DATE APPLICATION NO. DATE 



Results IU/MIU2I 



63 of 76 



Results 10/541021 



64 of 76 
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The title compds. I [Rl, R4 - H, Ar(R7)n; R2, R3, R5, R6 - Ar(R7)n; Ar - Ph, 
naphthyl, anthryl, pyridyl, thiazyl; n » 0-5; R7 « Me, Et, Pr, Bu, aryloxy, 
arylthio, etc.] are prepared by reaction of pentaerychritol with phosphonic 
acid dihalides. E.g., pentaerythritol (468.1 g) was esterified with 2058.5 g 
Ph2CHP(0)C12 (preparation given) in CHC13 in the presence of pyridine at 60" 
for 6 h to give 1156.2 g I (Rl = R4 - H, R2 - R3 = R5 = R6 - Ph) , which was 
added to polypropylene at 30 phr and injection-molded to give a test piece 
showing fire resistance (UL 94) V-2. 
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RL: IMP (Industrial manufacture),' MOA (Modifier or additive use); SPN 
(Synthetic preparation); f'P.Si"' {Prepurat ion? ; USES (Uses) 

(preparation of pentaerythritol diphosphonates as fireproofing agents for 

polymers) 
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Title eompna . comprising (A) a resin component comprising ^60 aromatic 
polyester resin 100, (B) a organophosphorua compound with acid value So . 7 mg- 
KOH/g, (C) a resin for improving flame retardancy 0-50, and (D) a filler 0-200 
parts, are substantially halogen free, and meet ULg4 v-2 or meet UL94 V-o 
under suitable conditions. Thus, 6.81 parts pentaerythritol and 13,76 parts 
trichlorophosphine were reacted at 60" to give a 2,4, 8, lo-tetraoxa-3, 9- 
diphosphaspiro{5.&}undecane,3,9- dihydro- 3, 9-dioxide, 10.94 parts benzyl 
bromide was added therein to give a 2, 4, 8 , 10*tetraoxa*3, 9- 

diphosphaspiro{5.S)undecane,3,9-dibenzyl-3, 9- dioxide with acid value 0.06 rag- 
KOH/g, 15 parts of which was mixed with 100 parts TRB-H to give a composition 

showing good flame retardancy. 
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RL: IMF (industrial manufacture); MOA (Modifier or additive use); 

PRRP -.i'r-iipiiiiA! ; USES (Uses) 

{flame retardant; preparation of organic phosphorous flame retardants 
halogen free f lame- retardant polyester resin compns.) 
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TI Flame- retardant polyester-based resin compositions containing organic 
phosphorous compounds and molded articles therefrom 
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nondripping flame retardant compns, when added to polyolefins. Thua, 
polypropylene (9003-07-0) 70, dimethylpentaerychrityl diphosphonace 13001 •98* 
7) 15, and ammonium polyphosphate 15 pares were extruded into cylindrical 
specimans which were exposed lo s to a 3/4 in. blue flano. The samples did not 
ignite or nelt drip. 

IT 10544 -a-I-O 

RLs USES (Uses) 

(flame retardant8< containing aimnonium polyphoephate, for polyolefins) 

RN 20544-37-0 CAPLUS 

CN 2,4,B,io-Tecraoxa-3. 9-diphoapha8piro(S.5lundecane, 3,9-bis(phenylnettiyl)-. 

3,9-dioxide (CA INDEX NAME) 
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, 3,9-dioxide (9Cn [CA INDEX NAME) 
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AB Certain pentaerythritol diphosphonaces (I, R > ^4e, Ph, benzyl, CN) , containing 
ammonium polyphosphate (except for R - CN) , give self-extinguishing. 
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The compds. I with R - 4 (or 2) - hydroxy-3 , 5-dimethyl (or dichloro) phenyl, 2- 
hydroxyphenyl, or 2 - hydroxy- 5-methylphcnyl were prepared The compda. had good 
hydrolysis resistance and were useful as diglycidyl ethers, for preparing 
fire-resistant resins. Thus, 270 g (4-hydroxy-3, 5• 
dlmethylbenzyl)dimethylallline [42900-95-8] and 223 g trimethyl phosphite (121- 
45-9] in 1,4-dioxane wore refluxed to prepare dimethyl (4 -hydroxy- 3 , 5- 
dimethylbenzyDphosphonate (56733-62-1] which (48.8 g) was mixed with 13.6 g 
pentaerythritol (115-77-5] in sulfolano and heated at 250-260" to prepare I 
(R - 4-hydroxy-3,5-diinethylphenyl} (II) I bC>73:i- fc7-6) . a mixture of 99.2 g 
II, 1 L epichlorohydrin (106-89-8], and 4 g NEt4Br was heated to 90-ioo*, 
cooled to 80». and treated during l h with 24 g NaOMe to prepare II diglycidyl 
ether (?6?}}-68-7) , n and biapttenol A diglycidyl ether were used to prepare 
a nonburning resin. 
5£733-f.7-C.p 
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AB The compds. 1 with R - 4 (or 2} •hydroxy- 3. s -dimethyl (or dichloro) phenyl, 2- 

hydroxyphenyli or 2-hydroxy-s-methylphenyl were prepared The compds. had good 
hydrolysis resistance and were useful, e.g., as diglycidyl ethers, for 
preparing fire-resistant resins. Thus, 270 g (4-hydroxy-3 , 5- 
dimethylbenzyl) dimethyl amine (42900-95-83 and 223 g tri-Me phosphite (121-45- 
9 J in x,4-dioxane were re fluxed to prepare di-Me (4 -hydroxy- 3 , 5- 
dimethylbenzyl) phosphonate (S6733-62-1] which <48.a g) was mixed 13. e g 
pencaerychritol (115-77-5) in sulfolane and heated at 250-280* to prepare I 
(R ■ 4-hydroxy-3 , S-diinethylphenyl) (II) ( f.673.j -'j? . a mixture of 99.2 g 
II, 1 1. epichlarohydrin (106-89-B) , and 4 g MEt4Br was heated to 90-lOD«, 
cooled to 80', and treated during l hr with 24 g NaOMe to prepare ll 
diglycidyl ether I5«T??-<9-?] . ll and bisphenol A diglycidyl ether were used 
to prepare a nonburning resin, 
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APPLICATION NO. 



FR 1966-86604 



modification and hardening of epoxy 



rctjins are prepared by treating compds. containing oxirane or oxetane rings 
with a phosphonic acid hemi -ester followed by internal tranaesteri f ication of 
the hydroxy eater formed. Thus, 1096 g. Bt3P03 was heated x5-20 hrs. with 37S 
g, 1 ,4-dichloro'2-butone at 140 t 5* until all BtCl was eliminated. The 
reaction mixture was fractionally distilled and a liquid major fraction 
(93.5%) was obtained at 149- 52»/o . l-O . 15 mm. This fraction (n2D0 i,459S) was 
hydrogenated for 6-7 hrs. in the presence ol Pd-C or Raney Ni in dioxane. 
After separation of dioxane and hydrogenation catalysts, tetraethyl 
butancbisphosphonate II) was obtained. I was heated 2 hrs. with 10% aqueous 
NaOH, and cooled to give a di -hemi -ester di sodium salt, which was treated with 
Miberlito JR 120, decolorized with c, and filtered through kieselguhr to give 
660-70 g. di-hemiester (II) in the form of a viscous colorless liquid II was 
dissolved in absolute ale. and heated gently in the presence of 2 moles p- 



toluidine for each mole II to give the di-p-toluidine salt (iii), n, 137.8- 
8.€«. Ill could be converted to the free hemi-eater by cation exchange 
resins. The hemi-ester could be obtained without passing through III by 
treating the residue obtained after saponification with ale. and Me2C0, and 

cooling at -15» to -is* after decolorization to give l,4-butanebi8(monoethyl 
phosphonate) (IV), m, 73-3.9*. Similarly prepared wore 1,2 -ethane 
bis (monoethyl phosphonate), m. 47.a-B.6*; 1 , 5-pentanebis (monoethyl 
phosphonate), ra. 67.7-a.2*i 2,2'-bis(di- and monoethylphosphono) diethyl etheri 
Ip- (Eto) (HO) P(O)CH2C6H4)20, m. 136.1-7.7*0; and p-xylylenebis (monoethyl 
phosphonate). m. 228.7*. a mixture of 39.06 g. butyl glycidyl ether and 60.06 
g, monethyl benzylphosphoate was heated 1 hr. at lOO* to give a mixed ester in 
the form of an oily liquid This mixed ester was fractionally distilled to 
give 2-banzyl-4-butoxymethyl-i,3-dioxa-a-oxophoBpholane. The preparation of 
p-xylylene-2,2'-biB(4-phenoxy-l,3-dioxa-2-oxophospholane) , m. 231-33* « 2- 
benzyl-4-hexyl- 1, 3-dioxa-2-oxopho8pholane (IVa), bo.2 162-4*; and l,3-dioxa-2- 
vinyl-4-butoxyraethyl-2-oxophospholane, bO.Ol 123*, are described. IV (41.12 
g.) was heated 75 min. with 41.26 g. 3-ethyl-l-Qxacyclobutyl-3-methyl benzyl 
ether at 200*, dissolved in ale. and treated with Amberlite JRA 68 to give 
l,4-butBnebis(l,3-dioxB-S-ethyl'S-benzyloxymethyl-2-oxopho8phorinane) , m. 136- 
8*. The prepns. of l,3-dioxa-5-ethyl-s-benzyloxy«ethyl-2- benzyl-2- 
oxophosphor inane, m. 94.1-5.6, bisd ,3-dioxB-S-ethyl-2-ben2yl-2> 
oxophosphorinan-5-ylmethyl) ether, m. 149-52*, and 2, 4 , 8 , lo-tetraoxa-3 . 9- 
dioxo-3, 9-dipho8pha6piro(S. 5]undecano, m. 259.5-60.1*, were given. 
PolyphOBphonanes and polyphosphorinanos were prepared by creating IV with 2.2- 
bis (p-glycidyloxyphenyl) propane and bis(3-ethyl-l-oxacyclobutylroethyl} ether, 
resp. Polyepoxide resin (19.9 g.) and 13.7 g. IV were dissolved in HC0NMe2 to 
a So% solution, heated to 50°, cast into a film on an Al plate, and cured 2 
hrs. at ISO* to give a fireproof transparent and elastic film which is insoi. 
in organic solvents. 
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AB A process for production of I (Arl, Ar2 = aryl; R3-R6 = H, aryl, hydrocarbon 
group) useful as flame retardants comprises reacting PC13 with 
pentaerythritol in the presence of an inert solvent to form 
pentaerythritol dichlorophosphite, reacting pentaerythritol 
dichlorophosphite with an aralkyl ale. to form a pentaerythritol 
diphosphite halide, and heat-treating pentaerythritol diphosphite halide 
at 80-300°. Thus, I (Arl, Ar2 = Ph; R3-R6 = H) with high purity 
was prepared in high yield. 
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AB A novel flame retardant Cor epoxy resins, bisdiglycol apirocyclic 

pentaerythritol bisphosphorace (BDSPBP) was prepared fron the reaction of 
diethylene glycol with spirocyclic pentaerythritol blsphosphorate diphosphoryl 
chloride, which was obtained from the reaction of phosphoryl chloride with 

pentaerythritol. Plaramabilicy of the cured epoxy resin systems consisted of 
diglycidyl ether of bisphenol A (DGEBA) , low-mol . -weight polyamide and BOSPBP 
are investigated by vertical burning teat (UL-94) and limiting oxygen index 
test (LOI) . The results indicate that bdspbp has good flame retardance on 
epoxy. The thermogravimetric anal. (TGA) shows that the epoxy resin 
containing BDSPBP has a high yield of residual char at high temps., indicating 
that BDSPBP is an effective charring agent. Prom the SBM observations of the 
residues of the flame retardant systems burned, the compact charred layers can 
be seen, which form protective shields to protect effectively internal 
structure, and inhibit the transmission of heat and heat diffusion during 
contacting fire. 
IT v; '-'i-: v»6 .'}• 

RL: MOA (Modifier or additive use) > SPN (Synthetic preparation) i r-sEP 

• :« i> M . <, t i .-, ri • ; USES (Uses) 

(preparation of flame retardant spirocyclic pentaerythritol bisphosphorate 
tor epoxy resins) 
KN 9 114 91 - 86 -0 CAPLUS 

CN ethanol. 2,2'- ((^.9-dtoxido-2.4,B,10•tetraoxa•3,9• 
diphosphaspiro[5.5]undeca^e-3,9■diyl)bis(oxy-3, l-ethanediyloxy) Ibis- (OA 
INDEX NAME) 



for epoxy resins) 
RN ■714-87-4 CAPLUS 

CN 2, 4, s, lo-Tetraoxa-3 , 9-diphosphaspiro(5.s)undecane, 3, 9-dichloro- , 
3,9-dioxide (CA index name) 
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AN 2004:4896*8 CAPLUS Full-text 
DN 141)38738 

TZ Preparation of pentaerythritol diphosphites and diphosphonates 

ZM Yanaglda, Taicatsune; Ando, Shinlchi; Imamura. Xoichit Tanabe. Seiichif 

Tando, Kazushif Taketani, Yutaka 
PA Teijin Chemicals Ltd., Japan 
so Jpn. Ko)cai To)t)tyo Koho, 26 pp. 

CODEN: JKXXAF 

DT Patent 
LA Japanese 

FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO, DATE 



PI JP 2004168687 A ^SSAftfj^ <IP 2002-334943 20021119 

PRAI JP 2002-334943 2003rnT 
OS MARPAT 141:38738 
OX 



O . . — 0 



HO~CH2— CH3— O— CHj — CH3. 



-0^ ^<_/v_/> 



O— CH3~-CH3-~0~< 



-CH} — CH3— OH 



: RCT (Reaccant) ; RACT (Reactant or reagent) 
(preparation of flame retardant spirocyclic pentaerythritol bisphosphorate 



The diphosphites I [XI. X2 . OZAr; Ar - C6-20 (un) substituted aryl; Z - 
(un) substituted CK2, C2H4} , useful as fireproofing agents, nucleating agents, 
plasticizers, antioxidants, etc. (no data), were prepared by reaction of 
pentaerythritol with PC13 in inert solvents and reaction of the resulted 
solns. or suspensions of I (XI « X2 « CI) with ArZOH (Ar, Z - same as above) 
while bubbling inert gases. Pentaerythritol diphosphonates are prepared fron 
the diphosphites by uv irradiation or heating in the presence of halogen 
compds. Pentaerythritol was treated with PC13 in PhMe in the presence of 
pyridine and treated with benzyl ale. while bubbling N at room temperature tor 
60 min to give 90.:% I (Xl - X2 - 0CH2Ph) . 
.■J44i 70 ''r, Pentaerythritol dichlorophosphite ■ ZSi- ''I 

, 3,9-Dibenzyloxy-2.4,8, lo-tetraoxa-3, 9-dlph08phaspiroI5.51undecane 
475101- 75- OP, 3,9-Bi8(2-phenylethyloxy)-2,4,8,l0-tetraoxa-3, 9- 



l()S4i 02 1 -intermediate 



3 Of 34 



diphosphaspiro (S . S) undecane 

RL: IMF (Industrial manufacture)) RCT (Reactant); SPN (Synthetic 
preparation) ; PREP 'Preparatiion) t RACT (Reactant or reagent) 

(preparation of pentaerythritol diphosphites and diphosphonates) 

3643-70-7 CAPLUS 

2,4,8, 10-Tet rBOxa-3 , 9-diphosphaspiro [5.5] undecane, 3, 9'dlchloro- (CA 
INDEX NAME) 



1054 102 1 -intermediate 



0 — . J — o 
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RN 7093-28-9 CAPL,US 

CN 2.4,8, lo-Tetraoxa-3,9-diphospha8piro(5.S)undecane, 3, 9-bis(phenylmethoxy) - 
(9CI) (CA INDEX NAME) 



0 ,y O 



;p -0— CH2-Ph 



RN 475101-75-8 CAPLUS 

CN 2,4,8, lo-Tetraoxa-3 , 9 -diphosphaspiro [5.5] 
(9CI) (CA INDEX NAME) 



, 3, 9-bi8(2-phenylethoxy) - 



The title compds. l (X - ozAr; z > (un) substituted CH2, (un) substituted C2H4f 
Ar - (un) substituted C6-20 aryl], useful as fireproofing agents, nucleating 
agents, plasticizers, antioxidants, etc., are prepared by reaction of PC13 
with pentaerythritol in inert solvents, heating the resulting solns. or 
suspensions of I (X • Cl) at 40-120* , and successive treatment with ArZOM (Ar. 
z •> same as 1/ K > alliali metal). Preparation of pentaerythritol 
bis (phosphonate) s from title compds. is also claimed. E.g., a suspension of I 
(X - CD in PhMe was created with PhCH20Na at room temperature for 60 min to 
give 98.9% I (X - 0CH2Ph) . 
l'-f43-70-7p 70!)3-2»-3? .PSICI -7!j-?P, 
3,9-Bi8((2-phenylethyl)oxy] -2.4,8,lO-tetraoxa-3,9- 
diphosphaspiro(5. 5lundecane 

RL: IMF (Industrial manufacture); RCT (Reactant); SPN (Synthetic 
preparation) J PRSf ;Pi ■ripfliVitionj ; ract (Reactant or reagent) 

(preparation of pentaerythritol bis (phosphite) s via condensation oC 
bis(chlorophosphite)s with arallcyl ale. aDtali metal salts) 

3643-70-7 CAPLUS 

2,4, 8, io-Tetraoxa-3,9-dlpho8pha8piroIs.siundecane, 3, 9-dichloro- (CA 
INDEX NAME) 



Ph— CH2— CH2 — O- 



CH2 — CH2-Pb 



-oc> 



ON 



ABcosF?cm Mat33(aiTaatfob'ikcB -on's! 
■"" Full -text 



141 :7281 

TI Preparation ot pentaerythritol bis (phosphite) s 

IN Yanagida, Taltatsune; Ando, shinichi; Imamura, Koichi; Tanabe. Seiichif 

Tando, Kazushi; Taketani, Yutaka 
^A Teijin Chemicals Ltd., Japan 
SO Jpn. Kokal Tokkyo Koho, 29 pp. 

CODEN s JKXXAF 
DT Patent 
LA Japanese 

FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 2004149443 
PRAI JP 2002-315548 
OS CASREACT 141:7281 



A (Sa{r4a?20 

20021030 
MARPAT 141 I 7281 



JP 2002-315548 



RN 7093-28-9 CAPLUS 

CN 2,4, 8,lo-Tetraoxa-3, 9-diphosptiaspiro(5.5]undecane, 3, 9'bls(phenylmethoxy) - 

(9CI) (CA INDEX NAME) 



RN 475101-75-8 CAPLUS 

CN 2, 4, 8, 10-Tet raoxa-3. 9-diphosphaspiroCS.S] undecane, 3. 9-bia(2«phenylethoxy) - 
(9CI) (CA INDEX NAME) 



10541021 -intermediate 



Ph— CH3— CH2-0 



O . . o 



-O— CH2 — CH2 — Ph 



IOS4l(>2l-intennedtate 



p O— CH2- 



140:303859 



DN 



Tl Preparation of spiro-pentaerythritol diphoaphitea 

IN Tando, KazuBhi; Ando, shinichl; imamura, Koichi; Tanabe, Seiichl; 

Yanaglda, Takatsune; Taketanl, Yutatia 
PA Teijin Chemicals Ltd., Japan 
so Jpn. Kokal Tokkyo Koho, 17 pp. 

CODEN: JKXXAF 
DT Patent 
LA Japanese 
FAN.CMT 1 

PATENT HO. KINO OATB APPLICATION NO. DATE 



PI JP 20040995fi-J 
PRAI JP 2O02-266624 
OS MARPAT 140:3038&9 



«BSS!|'0i4O2-^ JP 2002-266624 
20020912 



IT ;r, 3, 9-Dichioro-2,4 ,8, lo-tetraoxa-3, 9- 

diphosphaspiro [5.5) undecane 

RL: HCT (Reactant); SPN Oynthetic preparation); P;c;;i' 
{Fi''.'p:ir4«ticr:) j RACT (Reactant or reagent} 

(preparation of spiro-pentaerythritol diphoaphitea, their purification by 

aqueous 

alkalies, and reusing the alkali wastes) 
RN 3643-70-7 CAPLUS 

ON 2,4,8,io-Tetraoxa-3,9-dlphospha8piro(5.siundecane. 3.9-dichloro- (CA 

INDEX NAME) 



-oc> 



AB Title Spiro COmpds. I [XI - Ar2Z20; X2 « Ar3Z30; Ar2, Ar3 - C6-20 

tun) BubBtitutQd aryl,- Z2 , Z3 - CH7R8, CR9R10CR1 IRI 2 ; R7, R8 » H, 06-20 
(un) substituted aryl, cl-20 (un) saturated hydrocarbyl ; R9-R12 » similar group 
as in R?, RB) are prepared by treatment of I (XI - X2 •> CD with ArlZlOH (Ari 
> C6-20 (un) substituted aryl; Zl - similar group as in 22 and Z3| in the 
presence of organic bases as HCl scavengers, filtering the reaction mixes, to 
remove the generated salts, and washing the filtrates with aqueous alkalies. 
After washing, the alkali wastes are reused for washing the products. Thus, I 
(XI - X2 > CD was treated with PhCH20H and pyridine in MePh, filtered, and 
the filtrate washed with aqueous HaOH to give 93% I (Xl - X2 • PhCH20) with 
96% purity. The aqueous NaOH waste was recovered and used again for washing 
another filtrate to give the product with same purity. 

IT 

RL: IMF (Industrial manufacture) ; PUR (Purification or recovery); SPN 
(Synthetic preparation); PRE*- Jfitparationj 

(preparation of spiro-pentaerythritol diphoaphites, their purification by 

aqueous 

alkalies, and reusing the alkali wastes) 
RN 7093 -28-9 CAPLUS 

CN 2,4,8, io-Tetraoxs-3 , 9-diphoapha8piro[S. 5) undecane. 3,9-bis(phenylRethoxy) - 
t9CI) ICA INDEX NAME) 



^pZtE^ANSWBR*^-Or^4^^APi:0S^ 
AN 2004:268556 CAPLUS Puil-texC 
DN 140:304655 

Tl Preparation of spiro-pontaerythr itol diphosphonates using recycled 
solvents 

IN Tanabe, Selichi; Ando, Shinichl; Imamura, Koichi; Tando, Kazushi; 

Vanagida, Takatsune; Taketanl, Yutaka 
PA Teijin Chemicals Ltd.. Japan 
so Jpn. Kokai Tokkyo Koho. 28 pp. 

CODEN: JKXXAF 
DT Patent 
LA Japanese 
FAN.CNT 1 

PATENT NO. KIND DATS APPLICATION NO. DATS 



PI JP 2004099S66 A fiStfOO'M^OS-J* JP 2002-266623 20020912 

PRAI JP 2002-266623 20020912 

GI 
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Ar4 - z'l '0 /\ — o' * ° 1 

O . > O 

Ar2-Z2-0— 1^ V P_0— 23-Arl 

^O— />— o' III 



Title corapds. I {Ar4, Ar5 - C6-20 (un) substituted aryl; Z4, Z5 - CR14R15, 
CR16R17CR18R19f R14, RX5 - H, C6-20 (un ) aubst i tuted aryl. Cl-20 (un) saturated 
hydrocarbyl; R16-R19 » similar group as in R14, R15| , useful for fireproofing 
agents, etc., are prepared by chlorination of pentaerythritol (II) with PC13 
in the presence of inert solvents, successive treatment with AriZlOH lArl - 
C6-20 (un) substituted aryli Zl - similar group as in Z4, 25} in the presence 
of organic bases, removal of the bases, their salts, and the solvents, and 
treatment of the resulting spiro-pentaerythritol diphoaphites III (Ar2, Ar3 ■ 
similar group as in Arl; Z2, Z3 ■ similar group as in Zl) with R13X (Rl3 - 
alkali metal, Cl-20 alkyl, aralkyl, aryl, etc.; X . Br, iodine) at BO-300*. 
The removed solvents are recovered and reused in the above process. Thus, II 
was chlorinated with PC13 in pyridine and xylene, condensed with pncH20H, 
filtered, the filtrate washed with IN NaOH, the organic phase evaporated, and 
tefluxed with PhCH2Br to give 99% I (Ar4Z4 > ArSZS ■ PhCH2) with >99% purity. 
II was ainilarly reacted in recovered solvent to give the product without 
decline in yield or purity. 

vf.^j--;f,.-;r', 3, 9-Dichloro-2,4,a, 10- tetraoxa-3 , 9- 
diphosphaaplro 15,5) undecane "O'j.i ■ liS • 9>- 
RLi IMF (Industrial manufacture); RCT (Reactant); PRKt 
(Fi*ipjr;it'.c.ni ; RACT (Reactant or reagent) 

(preparation of spiro-pentaerythritol diphosphonates from pentaerythritol 

using recycled solvents) 
3643-70-7 CAPLUS 

2,4,8, 1 0-Tetraoxa- 3 , 9-diphosphaspira(S. 5) undecane, 3 , 9-dichloro- (CA 
INDEX NAME) 



7093-28-9 CAPLUS 

2,4,8, io-Tetraoxa-3 , 9-diphospha8piro[S. 5] undecane, 3 , 9 -bis (phenylmethoxy) - 

(9CI) (CA INDEX NAME) 



<DC> 



1 0S4 1 02 1 -intermediate 



Kor34 



AN 2004:268536 CAPLUS Full -text 
DN 140:303854 

Tl Preparation of spiro-pentaerythritol diphosphites in presence of 

recyclable hydrogen chloride scavengers 
IN Tando, Kazushi; Tanabe, seiichi; Taketanl, Yutaka 
PA Teijin Chemicals Ltd., Japan 
so Jpn. Kokai Tokkyo Koho, 18 pp. 

COOEN: JKXXAF 
DT Patent 
LA Japanese 
FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 2004099SOO 
PRAI JP 2002-2624 97 
OS CASREACT 140:303854; 



JP 2002-262497 



20020909 
MARPAT 140;3 03BS4 



O ,^ o 



Title spiro compds, I tXl - Ar2Z20; X2 • Ar3Z30; Ar2, Ar3 - C6-20 

(un) substituted aryl; Z2, Z3 - CR7R8 , CR9R10CR1 1R12 R7, RB . H, C6-20 

(un) substituted aryl, Cl-20 (un) saturated hydrocarbyl; R9-R12 - similar group 
as in R7, R8] are prepared by treatment of 1 (Xi - X2 - Cl) with ArlZlOH (Arl 
- C6-20 (un) substituted aryl; Zl ■ similar group as in Z2 and Z3) in the 
presence of organic bases with water solubility Si weight% at 20* and 1 atom 
as KCl scavengers. Thus, I IXI - X2 - Cl) was treated with PhCH20H and PhNMe2 
in MePh at 20* for 30 min to give 93% I <X1 • X2 • PhCH20) and to recover 96% 
PhNMe2. 



RL: IMF (Industrial manufacti 



SPN (Synthetic prepai 



n) ; 



(preparation of spiro-pentaerythritol diphosphites in presence ol 
water- inaol. tertiary amines as recyclable HCl scavengers) 
7093-28-9 CAPLUS 

2,4, a, lO-Tetraoxa-3 , 9-diphQsphaspiro (5 . 5) undecane, 3, 9-bis(phenylmethoxy) - 
(9CI) (CA INDEX NAME) 



Ph— CHa-<»~-/ ° \> — o— e 



IT jt43-7{!-7p, 3,»-Oichloro-2,4,B,10-tetraoxa-3,9- 
diphosphaspiro ( 5. S] undecane 



I OM 1 02 1 -intermediate 



yof34 
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RLi RCT (RBoctant); SPN (Synthetic proparation) ; VtiKP 

.t"-:iin:n it :ii: RACT (Reaccant or reagent) 

(preparation o( spiro-pentaerythr itol diphoaphites in presence of 
water- insol. tertiary amines as recyclable HCl scavengers) 

? 643 -70 -7 CAPLU8 

3,4, B, lo-Tecraoxa-3,9-(lipho&phaapiro(5.S] undecane, 3, 9-dichloro- (CA 

INDEX NAME) 



o . . o 

■■'-<ZX1)- 



presence of RX (R - alkali metal, cl-20 alkyl, aralkyl, etc; x - Br, iodide) 
at 80-300', Thus, 11 was treated with PC13 in o-dichlorobenzeno, treated with 
PhCH2CH20H in the presence of pyridine, Cilcered, and the filtrate was washed 
with aqueous NaOH solution and heated in the presence of PhCH2CH2Br at 130* to 
give 90.3% I <R1-RS - H, ArJ - Ar2 - Ph) with purity 99.3%. 
jCia-iO-TP, 3, 9.Diqhloro-2,4,e,l0-tetraoxa-3,9- 
diphosphaBpiroI5.5)undecane 475ICl-7&-et', 3,9-Bis|(2- 
phcnylethyDoxyl -2, 4, 8, lo-tetraoxa-3, 9-diphospha8piro[$. Slundocane 
RL: XMP (Industrial manufacture); RCT (Reactant) ; spn (synthetic 
preparation); PRKf' {prepatat Icn) ; RACT (Reactant or reagent) 

(preparation of high-purity pentaerythrltol spirocyclic diphosphonates as 
polymer fireproofing agents without purification of intemediates) 

3643-70-7 CAPLU3 

2,4,a.io-Tetraoxa-3,9-diphoBpha8plrol5.5)undecane, 3,9-dichloro- (CA 

IKDBX NAME) 



g24 '^ CTEro3[SCOPYRI^f^2d07-ACS^ 

2004(217191 CAPLUS Full -text 
DN 140:25371B 

Tl Preparation of high-purity pentaerythritol spirocyclic diphosphonates 

without purification of intermediates 
IN Tanabe, Seiichi; Yanagida, Ta)tat8une; T£kndo, Kazushi; Imamura, Koichli 

Ando, Shinichi; Taketani, Yutaka 
PA Tcijin Chemicals Ltd., Japan 
SO Jpn. Kokai ToKkyo Koho, 23 pp. 

CODENi JKXXAP 
OT Patent 
LA Japanese 

FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 20040B3'>3B 

PRAl JP 2002-194712 

OS CASKEACT 140 ! 2!>37 le ; 



JP 2002-263S48 



20020703 
MARPAT 140:253718 



o V / O 



RM 475101-75-8 CAPLUS 

CN 2,4, 8. lo-Tetraoxa-3, 9-diphosphaspiro(S ,&]undecane, 3 , 9-bl8 {2-phenylethoxy) • 
(9CI) (CA INDEX NAME) 



Pb— CHj— CHj-O- 



CH2-CHi-Ph 



Rl R3 Oo_ ^ OO 

Ari-i-t-y ^*-.t-6_Ar2 



Rl R3 <*— V O 

Arl- 1— ^-.o— p' \( ^p—o— t— Ar3 
1,2 ^o_A_t^ i, ie 



AB The diphosphonates I (Arl, Ar2 - C6-20 aryl, R1-R8 - H. C6-ao aryl, C7-3o 
aralkyl, C1-20 hydrocarbyl) < useful as polymer fireproofing agents, are 
prepared by treatment of pentaerythritol (11) with PC13 in nonreactive 
solvents, treatment of the reaction mixta, with ArCRlR2Cr3/R40H (Ar ■ C6-20 
aryl, R1-R4 - same as above) in the presence of organic bases, removal of the 
organic bases and their salts from the reaction mixts, containing diphosphites 
III (Arl, Ar2, Rl-RB - same as above), and heating the reaction nlxts. in the 



M6J lHI 8lfgRBafOyiTy Ty:qAi»LUS— COPYRIOH T^gff^ 

10^^2004 t 2171 90 CAPLbS-^ FUl ^- text ' *^ 

DN 140:353717 

Tl Preparation of high-purity pentaerythritol spirocyclic bis (phosphonatsis 

without purification of intermediates 
IN Tanabe, Seiichi; Yanagida, Takatsune; Tando, Kazushi; Imamura, Koichi; 

Ando, Shinichi; Taketani, Yutaka 
PA Teijin Chemicals Ltd., Japan 
SO Jpn. Kokai Tokkyo Koho, 24 pp. 

CODEN: JKXXAP 
DT Patent 
LA Japanese 
PAH.CNT 1 

PATENT NO. KIND DATS APPLICATION NO. DATS 



PI JP 2004083537 A (glfSS^^i^ JP 2002-263847 20020910 

PRAI JP 2003-194711 A 30030703 

OS CASREACT 140:253717; MARPAT 140:353717 
GI 
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AB The title bis(phosphonBte) s I (Ari, Ar2 » ce-20 aryl, R1-R4 - H, C6-20 aryl, 
Cl-20 hydrocarbyl ) , useful as polymer fireproofing agents, are prepared by 
treatment at pentaerythritol (ll) with PC13 in nonreactive solvents, treatment 
01 the reaction mixta, with ArCRlRSOH (Ar - C6-20 aryl, Rl, R2 - same as 
above) in the presence of organic bases, removal of the organic bases and 
their salts t rom the reaction mixta, containing diphosphites III (Arl, Ar2, 
H1-R4 » same as above), and heating the reaction mixts. in the presence of RX 
(R » alkali metal, ci-20 alkyl, aralkyl, etc; X - Br, iodide) at 8O-30O". 
Thus, II was sequentially treated with PCU in xylene and with PhCH20H in the 
presence of pyridine, filtered, and the filtrate was washed with aqueous NaOH 
solution and then heated in the presence of Phcll2Br at 130* to give 90.6% I 
(R1-R4 m H, Arl • Ar2 « Ph) with purity 99. i%. 

IT "-^^ ^o 7t', ],9-Dichloro-2,4, 8,10- tetraoxa- 3,9- 
d i phosphasp i ro t S . 5 ] undecane 7G93-29-?p 

RL: IMF (Industrial manufacture); RCT (Reactant); SPN (synthetic 
preparation); r-TJE'r- tPrcpararion) ; RACT (Reactant or reagent) 

(preparation of high-purity pentaerythritol spirocyclic bis (phosphonate) s 

as 

polymer fireproofing agents without purification of Intermediates) 
RN 3643-70-7 CAPLUS 

CN 2,4,8, io-Tetraoxa-3,9-dipho8phaspiro[5,5)undeeane, 3,9-dichloro- (ca 

INDEX NAME) 



"-CX1>-" 



RN 7093-28-9 CAPLUS 

CN 2,4,8, lo-Tet.raoxa-3, 9-diphosphaspiro(S. 5] undecane, 3, 9-bis (phenylmethoxy) - 
(9CI) (CA INDEX NAME) 



10541021-iniennediate )2or34 

TI Environmentally friendly preparation of pentaerythritol spirocyclic 
diphosphites from their corresponding dichlorophosphlte 

IN Tando, xasushit Tanabe. Seiichi; Taketani, Yutaka 

PA Teijin Chemicals Ltd., Japan 

so Jpn. Kokai Tokkyo Koho, 12 pp. 
CODEN i JKXXAP 

DT Patent 

LA Japanese 

FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 3004035465 A iZDA'O^K^ JP 2002-194713 20030703 

PRAI JP 2002-194713 20020703 
OS CASREACT 140:146390; MARPAT 140i 146390 

GI 
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AB The title diphosphites I <X - 0CRlR2Arl; Y . OCR3R4Ar2; Arl, Ar2 . C6-20 aryl; 
R1-R4 « H, C6-20 aryl, Cl-20 hydrocarbyl) are prepared by treatment of I (X, Y 
m CI) with ArCRlR20H (Ar - C6-20 aryl; Rl, R2 > same as above) in the presence 
of organic bases as HCl scavengers, filtration of the resulting organic HCl 
salts, and washing of the filtrates with alkaline solns., wherein organic 
bases are recovered from the resulting alkaline waste solns. Thus, 
pentaerythritol was treated with PC13 in the presence of NEt3 and substituted 
with phCH20H in the presence of NEt3 to give 95% I (X - Y - OCHSPh] , which was 
filtered and the filtrate was washed with 1 N aqueous NaOH solution and water. 
NaOH pellets were added to the waste aqueous NaOH solution, filtered, and 
distilled to recover 95% NEt3 with purity of 95%. 

IT 7093- 28* 9P 

RL: IMF (Industrial manufacture); SPH (Synthetic preparation); PREP 
«'P:'t^pa ration} 

(recovery of organic base HCl scavengers from waste alkaline solns. in 

environmentally friendly preparation of pentaerythritol spirocyclic 
diphosphite by substitution of the corresponding bisichlorophosphite) 

with aralkyl ales. ) 

RN 7093-28-9 CAPLUS 

CN 2, 4, 8, io-Tetraoxa-3 , s-diphosphaspiro (5. 9) undecane, 3,9*bis(phenylmethoKy) • 

(9CI) (CA INDEX NAME) 



<I>C>- 



O-^— V y O 

— <_X_/'-° 



AN 2004:97533 CAPLUS Full.-text 
DN 140:146290 



IT :«943-70-7P 

RLi RCT (Reactant); SPN (Synthetic preparation); PhEP 



I(>54l()2l-inteniiedime 



13 of 34 



r'r*»|>orct.it;ni » RACT (Reactant or reagent) 

(recovery ot organic base HCl scavengers fron waste alkaline solns. In 
environmentally friendly preparation of pentaerythritol spirocyclic 
diphoaphite by substitution of the corresponding bis (chloroptioaphite) 
with aralkyl ales.) 
3643-70-7 CAPLUS 

2,4.8, 10- Tetraoxa -3.9- diphosphaspi ro ( 5 . s] undecane , 3 , 9-dichloro- (CA 
INDEX NAME) 



AN 200lT^'?Z?Sr--T^PL0S— FUlfl"^ ' ^ ^ 

DN 140:146269 

TI Environmentally friendly preparation of pentaerythritol spirocyclic 
diphosphites from their corresponding dlchlorophosphite 

IM Tando, Kazushi; Tanabe, Seiichi; TaKetani, Yutaka 

PA Teijin chemicals Ltd., Japan 

so Jpn. Kokal Tokkyo Koho, 11 pp. 
CODEN: JKXXAP 

DT Patent 

LA Japanese 

FAN.CNT 1 

PATENT NO. KINO DATE APPLICATION NO. DATS 



PI JP 2004035468 A 
PRAI JP 2002-19471« 20020703 
OS CASREACT 140:146289; htARPAT 140:146289 



JP 3002-194716 
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waste aqueous NaOH solution, filtered, and distilled to recover 95% NEt3 with 
purity ot 95%. 
•J75101-75-SP 

RL: IHF <lndustrial manufacture); SPN (Synthetic preparation); ptiE? 
il'repttfa!: ion; 

(recovery of organic base HCl scavengers from waste alkaline solns. in 
environmentally friendly preparation of pentaerythritol spirocyclic 
diphoaphite by substitution of the corresponding bi8(chlorophosphite) 
with aralkyl ales.) 

47S101-75-B CAPLUS 

2,4, B,l0-Tetraoxa-3. 9- diphosphaspirols.S] undecane, 3, 9-bi8<2-phenylethoxy) - 
<9CI) (CA INDEX NAME) 



Ptl^ CHJ— CH2— O- 



CH2-CH2-~Ph 



sen - ■'■3--P 

RLi RCT (Reactant)r sPN (Synthetic preparation); vkiH' 

it'iuipAvoiivr.: s RACT (Reactant or reagent) 

(recovery of organic base HCl scavengers from waste alkaline solns. in 
environmentally friendly preparation of pentaerythritol spirocyclic 
diphosphite by substitution of the corresponding bis (chlorophosphite) 
with aralkyl ales.) 

3643-70-7 CAPLUS 

2,4,8,l0-Tetraoxa-3, 9-diphosphaspiro[5. 5] undecane, 3, 9-dichloro- <CA 

INDEX NAME) 



"-<rx:)- 



AB The title diphosphites 1 (X - OCR3R4CRlR2Arl; Y ■ OCR5R6CR7ReAr2; Arl, Ar2 - 
C6-ao aryl; R1-R4 - H, C6-20 aryl, C7-30 aralkyl, Cl-20 hydrocarbyl) are 
prepared by treatment of I (X, Y - CI) with ArCRlR2CR3R40H (Ar - C6-20 aryl; 
R1-R4 » same as above) in the presence of organic bases as HCl scavengers, 
filtration of the resulting organic HCl salts, and washing of the filtrates 
with alkaline solns., wherein organic bases are recovered from the resulting 
alkaline waste solns. Thus, pentaerythritol was treated with PCl3 In the 
presence of HBts and substituted with PhCH2CH20H in the presence of NEt3 to 
give 95% I (X • Y - 0CH2CH2Ph) , which was filtered and the filtrate was washed 
with 1 N aqueous NaOH solution and water. NaOH pellets were added to the 



L'S^SMfSWER^^iaT'DE5a!4r~CAP.llU3 „COP.YR.lGH'Iva Q 0 7 ~ACa -pn-STN , 

AN 2004:57504 CAPLUS Fu ll - text " ~ -=—-7 

DH 140:111531 

Tl Preparation of high-purity pentaerythritol spirocyclic diphosphites 

without isolation of dichloride intermediate 
IN Tando, Kazushi; Tanabe, seiichi; Yanaglda, Takacsune; TaketanL, Yutaka 
PA Teijin Chemicals Ltd., Japan 
SO Jpn, Kokai Tokkyo Koho, 12 pp. 

CODEN: JKXXAP 

DT Patent 
LA Japanese 

FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 2004018406 A ^SS^SSS^ JP 2002-172653 20020613 
PRAI JP 2002-172653 20020613 

OS CASRBACT 140illl531j MARPAT 140:111531 
01 
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iProij.'.f it. Lont ; RACT (Reactant or reagent) 

(preparation of pentaerythritol spirocyclic diphosphites by heating solns. 
or suspensions of the corresponding dichloride under an inert atmospheric 

and 

substitution with aralkyl ales, in the presence ot organic base HCl ' 
scavengers) 

RN 3643 -70 -7 CAPLUS 

CN 2.4,8,10-Tetraoxa-3,9-diphosphaspiro[S.5|undecane. 3 , 9-dichloro- (CA 
INDEX NAME) 



The title diphosphites I (X - 0CRlR2Arl/ Y - OCR3R4Ar2; Arl, Ar2 » Cfi-20 aryl; 
R1-R4 - H, C6-20 aryl, Cl-20 hydrocarbyl) are prepared by heating aolns. or 
suapensiona of I (X, Y - Clj manufactured from pentaerythritol and PC13) at 
40-120" under an inert atmospheric, followed by treatment with ArCRlR20H (Ar - 
C6-20 aryl; Rl , R2 m same as above) in the presence of organic bases as HCl 
scavengers. Thus, 20.1 mmol pentaerythritol (Pentarit S) was treated with 
41.8 mmol PC13 in the presence of l.o mmol pyridine in toluene under a N 
atmospheric to give a suspension, which was heated at 80* , cooled, treated 
with 40.3 mmol PhCH20H in the presence of 42.5 mmol pyridine to give I <x - Y 
- 0CH2Ph) with selectivity 93,5%. 

7C;">:<- :«<-fff , 3, 9-Bi8( (phenylmethyl)oxyl -2,4,8, lO-tetraoxa-3,9- 
diphosphaspiro^6 . 5) undecane 64 ,»«57-0:i-2P, 3,9-Bi8((l- 
phenylethyDoxy) -2, 4 , 8, 10- tetraoxa-3 , 9-dipho8phaBpiro(5. S] undecane 
RL: IMF (Industrial manufacture); SPN (Synthetic preparation); t^KKP 
;Ctvp;iriLiOrn 

(preparation of pentaerythritol spirocyclic diphosphites by heating solns. 
or suspensions of the corresponding dichloride under an Inert atmospheric 

substitution with aralkyl ales, in the presence of organic base HCl 
scavengers) 

7093-2B-9 CAPLUS 

2.4,8. lo-Tetraoxa-3 , 9 -di phosphasp iro t5 . Si undecane, 3, s-bis (phenylmethoxy) • 
(9CI) (CA INDEX NAME) 



647807-03-2 CAPLUS 

3,4.8, io-Tetraoxa-3, 9-diphosphaspiro[S.S)undecane. 3, 9-bis<l-p)ienylethoxy) - 

(9CI) (CA INDEX NAME) 



GL 2gtn;AWSWBRr4 2rOF^^2;<,7):i;^CAPLU8-£COPYRIGHT^ 

AH 2004:57503 CAPLU9~ ^Pail - texf ''^ " ' ' ^ 't ^J ^^ X.^^^ 



ON 140:111530 

TI Preparation of storage-stable and high-purity pentaerythritol spirocyclic 

bis (phosphite) s 

IN Yanaglda, Takataune; Tanabe, Seiichi; Tando, Kazushi; TB)cetani, yuta)ca 
PA Teijin Chemicals Ltd., Japan 
SO Jpn. Kokai Tokkyo Koho, 14 pp. 
CODEN: JKXXAP 

OT Patent 
LA Japanese 
FAN.CNT 1 

PATENT NO, KIND DATE APPLICATION NO, DATK 



PI JP 2004018388 A (sioV4^1^^ JP 2002-171214 

PRAI JP 2002-171214 20020612 
OS CASREACT 140:111530; MARPAT 140:111530 



20020612 



<3C> 



Pit O . J— 0 



-tetraoxa -3 , 



.I*.', .» - 70 - -t-, 3, 9-Dichloro-a, 4 
diphosphaspi ro ts . 5) undecane 

RL: RCT (Reactant); SPH (Synthetic preparation); 



The title bis (phosphite) S I (X - 0CRlR2Arl; Y - OCR3R4Ar2; Arl, Ar2 - C6-20 
aryl; R1-R4 > H, C6-20 aryl, Cl-20 hydrocarbyl) are prepared by substitution 
of I (X, Y - CI) with ArCRlR20H (Ar - C6-20 aryl; Rl, R2 - same as above) in 
the presence of organic bases as Kcl scavengers from -20 to lOO* at normal 
pressure under an inert atmospheric Thus, I (X « Y •> CI) was treated with 200 
mol% PhCH20H in the presence of 200 mol% pyridine in toluene under a dry N 
atmospheric and filtered to remove pyrldine-HCl sale, end the filtrate was 
washed with 0.5 N NaOH solution and water, dried, and concentrated to give 9S% 
1 (X - Y - oCH2Ph) with purity 95% and purity retention 100% after storage 
under dry N for 2 wk. 
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RL: IMP (induscrial manufacture); PUR (Purification or recovery); SPN 

(Synthetic preparation); i-rkp { t'sopur.;it; icrt? 

(preparation of pentaerythritol apirocyclic bis (phosphite) a by substitution 
of the corresponding dichloride with aralkyl ales. In the presence of 
organic base HCl scavengers under an inert atnospheric) 

7093-28-9 CAPLUS 

2,4,8, io-Tecraoxa-3,9-dlphospha8plro(5.S]undecane, 3, 9-bi8(phenyXmethoxy) - 

(901) (CA INDEX NAME) 



RL; RCT (Reactant); SPN (Synthetic preparation); VUKV 

. . r'-.j/.-vu' <o:i ■ ; RACT (Reactant or reagent) 

(preparation of pentaerythritol spirocyclic bis (phosphite) s by substitution 
of the corresponding dichloride with aralKyl ales, in the presence of 
organic base HCl scavengers under an inert atmospheric) 

3643-70-T CAPLUS 

2> 4, S, io-Tetraoxa-3, 9-diphosphaspiro (5 . 5] undecane, 3, 9-dichloro- (CA 
INDEX NAME) 



0 V / o 



1054 1021 -intermediate 

^O /\ — o' 



The title diphOSphites I (X - OCR3R4CRlR2Arl; Y - OCR5R6CR7R8Ar2{ Ari, Ar2 - 
C6-20 aryl; R1-R8 - H, C6-20 aryl, C7-30 aral)cyl. ci-20 hydrocarbyl) are 
prepared by heating solns. or suspensions of I (X, Y - CI; manufactured from 
pentaerythritol and PC13) at 40-120* under an inert atmospheric, followed by 
treatment with ArCRiR2CR3R40H (Ar ■ C6-20 aryl; Ri, R2 ■ same as above) in the 
presence of organic bases as HCl scavengers from -20 to lOO* in inert 
atmospheric Thus, 200. s mmol pentaerythritol was treated with 4 17.6 mmol PC13 
in the presence of 9.9 mmol pyridine (II) in toluene under a N atmospheric to 
give a suspension, which was heated at 80*, cooled, treated with 401.1 mmol 
Ph(CM2)30H in the presence of 435.4 nmol II at 30*, and filtered to remove II- 
HCl salt, and the filtrate was washed with O.S N NaoH solution and water, 
dried, and condensed to give 94% I IX - Y * o(CH2)2Ph) with purity 97% and 
purity retention 100% after storage in dry N for 3 wk. 

<i ;.'. i'ji '5-a!>, 3,9-Bi8 I (2-phenylethyl)oxyI -2,4,8, lO-tetraoxa-3, 9- 

diphosphaspiro (5 , 5] undecane 

RL: IMF (Industrial manufacture); PUR (Purification or recovery); spn 
(Synthetic preparation) ; I'RE? ffjepa ration) 

(preparation of pentaerythritol spirocyclic diphosphites by heating solns. 

or suspensions of the corresponding dichloride under an inert atmospheric 

substitution with aralkyl ales, in the presence of organic base HCl 

scavengers) 

415101-75-8 CAPLUS 

2,4, 8, lo-Tetraoxa-3 , 9- diphosphaspiro IS, 5 | undecane, 3, 9-bi8(3>phenylethoxy} - 

(9CI) (CA INDEX NAME) 



WB^gjiStrt>Fa2^4?i!ifCAi>L^ 
AN 2004; 55607 CAPLUS Pull -text 
ON 140:111539 

Tl Preparation of storage- stable and high-purity pentaerythritol spirocyclic 

diphosphites without isolation of dichloride intermediate 
IN Yanagida, Takatsune; Tanabe, Seiichi; Tando, Kazushi; Inamura, Koichi; 

Ando, Shinichi; Taketani, Yutaka 
PA Tei^in Chemicals Ltd,. Japan 
SO Jpn, Kokai Tokkyo Koho, 16 pp. 

CODKN: JKXXAP 

VI' Patent 
liA Japanese 
FAN.CNT I 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 2004018410 

PRAI JP 2002-172657 

OS CASREACT 140:111529i 



A flgajfffJBnagP JP 2002-172657 

20020613 
KARPAT 140 t 111529 



20020613 



Ph— CH2->CH2 



3«4L'-70-7P, 3, 9-Dichloro-2,4 ,8, lO-tetraoxa-3, 9- 
diphosphaspiro [S. 5] undecane 

RL: IMP (Industrial manufacture); RCT (Reactant) j SPN (Synthetic 
preparation); PRSP {Preprint ten ;> ; RACT (Reactant or reagent) 

(preparation of pentaerythritol spirocyclic diphosphites by heating solns. 

or suspensions of the corresponding dichloride under an inert atmospheric 

substitution with aralkyl ales. In the presence of organic base HCl 
scavengers) 
3643-70-7 CAPLUS 

2,4. 8. lo-Tetraoxa-3, 9-diphospha8piroC9 .51undecane, 3, 9-dichloro- (CA 

INDEX NAME) 
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ON 140:111528 

Ti Preparation of storage-stable and high-purity pentaerythritol spirocyclic 
bis (phosphite) 8 

IN Tando, Kazushli Tanabe. seiichi; Imamura. Koichi; Taketani, Yutaka 
PA Tel j in Chemicals Ltd., Japan 
so jpn. Kokai TolUcyo Koho, 14 pp. 

CODENi JKXXAF 

DT Patent 
LA Japanese 

FAN.CNT 1 

PATENT NO, KIND DATE APPLICATION HO. DATE 



PI JP 2004018405 
PRAJ JP 2002-172652 
OS CASREACT 140:111528; 



JP 2002-172652 



20020613 



20020613 
MARPAT 140:111528 



P' S/ V— Y 



The title bis (phosphite) S I (X • OCR3R4CRlR2Arl ; Y - 0CR5R€CRTR8Ar2 j Arl, Ar2 
- C6-20 aryl; R1-R8 > H, C6-30 aryl, C7-30 aralkyl, cl-20 hydrocarbyl) are 
prepared by substitution of I (x, Y - Cl) with ArCRiR2CR3R40H (Ar - C6-20 
aryl; R1-R4 - same as above) in the presence of organic bases as HCl 
scavengers from -20 to lOO" at normal pressure under an inert atmospheric 
Thus, I (X ■ Y - Cl) was treated with 200 mol% PhCH2CH20H in the presence of 
200 mol% pyridine in toluene under dry N atmospheric and filtered to remove 
pyridine-HCl salt, and the filtrate was washed with 0.5 N NaOH solution and 
wQcer. dried, and concentrated to give 95% I {x > Y • 0CH2Ph) with purity 94% 
and purity retention loo% after storage in dry N for 2 wk. 
■fSlO: -Tfc-ii,-. 

RLi IMP (Industrial manufacture); PUR (Purification or recovery); SPN 

(Synthetic preparation); PREP t PrepnrHt ion) 

(preparation of pentaerythritol spirocyclic bis (phosphite) s by substitution 
of the corresponding dichloride with aralkyl ales, in the presence of 
organic base HCl scavengers under an inert atmospheric) 

475101-75-8 CAPLUS 

2,4,8, lo-Tetraoxa-3,9-dipho8p)iaspiro(S.S]undecane, 3,9-bis(3-phenylethoxy) - 
(9CI) (CA INDEX NAME) 



IOS4102l-intermedlate 
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CHj — CH2 — Ph 



RL: RCT (Reoctant); SPN (Synthetic preparation); r-PEf- 

iPr*p-ivation! ; RACT (Reactant or reagent) 

(preparation of pentaerythritol spirocyclic bis (phosphite) s by substitution 
of the corresponding dichloride with aralkyl ales, in the presence of 
organic base HCl scavengers under an inert atmospheric) 

3643-70-7 CAPLUS 

2.4, 8,io-TetrBoxa-3, 9-diphosphaspiro(S,5|undecBne, 3, 9-dichloro- (Ca 

INDEX NAME) 



fi 3.8M5AM OT ER'15S 0P^4\^C»^PlSd^'Cag; m — 

AN 2004:52790 CAPLUS Full-text — ^ 

DN 140:111525 

TI Preparation of high-purity and storage-stable pentaerythritol spirocyclic 

diphosphites without isolation of dichloride intermediate 

IN Tanabe, Seiichi; Yanagida, Takatsune; Tando, Kazushi; Inamura, Koichi; 
Ando, Shinichi; Taketani, Yutaka 

PA Tel j in Chemicals Ltd., Japan 

so Jpn. Kokai Tokkyo Koho, 17 pp. 

CODEN: JKXXAF 

DT Patent 
LA Japanese 

FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 2004018409 
PRAI JP 2002-172656 
OS CASREACT 140:111525; 



JP 2002-172656 



20020613 



o3Co' 



The title diphosphites I (X - 0CRlR2Arl; Y . 0CR3R4Ar2/ An, Ar2 - C6-20 aryl; 
R1-R4 - H, C6-20 aryl, Cl-20 hydrocarbyl) are prepared by heating solns. or 
suspensions of I (X, Y • Cl; manufactured from pentaerythritol and PC13) at 
40- 120* under an inert atmospheric, followed by treatment with ArCRlR20H (Ar « 
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IOS4l02l*intennedtate 



22 or 34 



C6-20 aryl; Rl, R2 ■ same as above) in the presence of organic bases as HCI 
scavengers Irom -20 co 100* under inert atmospheric Thus, 201. mmol 
pentaerythricol was treated with 415,2 mmol PC13 in the presence of lO.O mmol 
pyridine (II) in toluene under a N atmospheric to give a suspension, which was 
heated at 60*, cooled, treated with 401.0 mmol PhCH20H in the presence of 
42S.5 mmol II at is-20*, and filtered to remove ll-HCl aalt. and the filtrate 
was washed with o.S N NaOH solution and water, dried, and condensed to give 
95% I (X > Y 0CH2Ph) with purity 97% and purity retention 100% after storage 
in dry N tor 2 wk. 
IT '<j',:\-2i.- ?i\ 3, 9- Bis ( (phenylmethyl)oxyj -2. 4 , 8 , 10- tetraoxa*3 , 9- 
diphosphaspiro IB. 51 undecane <j47307-Ct3 21, 3,9-Bi9((l- 
phenylethyDoxy] -2,4, s, lo-tetraoxa-3 , 9-diphosphaspiro(5.s] undecane 
RLi IMP {Industrial manufacture); PUR (Purification or recovery); SPN 
(Synthetic preparation); PRHi' fE'itiparat-ion; 

(preparation of pentaerythritol spirocyclic diphosphites by heating solns. 
or suspensions of the corresponding dlchloride under an inert atmospheric 

and 

substitution with arallcyl ales, in the presence of organic base HCl 

scavengers) 
RN 7093-28-9 CAPLUS 

CN 2,4,8, io-Totraoxa-3 , 9-diphospha8piroI5.S] undecane, 3, 9-bia (phenylmethoxy) • 

(9CI) (CA INOBX MAME) 



RN 647807-03-2 CAPLUS 

CN 2,4,8, I0-Tetraoxa>3, 9>dipho8phaspiro{S. 5) undecane, 3, 9-bi8(l-phenylethoxy) - 

(9CI) (CA INDEX HAMB) 



Ph o y O Ph 



IT jt4;!-7.} 3,9-Dichloro-2,4,8.lo-tetraoxa-3,9- 
diphoaphaspirots .5) undecane 

RL> IMP (Industrial manufacture); ROT (Reactant); SPN (Synthetic 
preparation); VUEV ■,Pi.<i!i.iat-ar.ir/n; ; RACT (Reactant or reagent) 

(preparation of pentaerythritol spirocyclic diphosphites by heating solna. 

or suspensions of the corresponding dichloride under an inert atmospheric 

and 

substitution with aralkyl ales, in the presence of organic base KCl 
scavengers) 
RN 3643-70-7 CAPLUS 

CN 2,4,8,l0-Tetraoxa-3,9-diphospha8piro(5.S}undecaiie, 3, 9-dichloro- (CA 
INDEX NAME) 



AN 2004:52789 CAPLUS Kull -CtfXt 
DN 140:111524 

TI Preparation of 3 . 9-dichloro- 2, 4 , 8 , lO- tetraoxa-3 , 9- 

diphosphaspiro 1 5. sj undecane having good stability as intermediate for 

phosphite antioxidant for resins 
IN Tando, Kazuahij Tanabe, seiichi; Take tan i, Yutaka 
PA Teijin Chemicals Ltd.. Japan 
so jpn. Kokai Tokkyo Koho. 9 pp. 

COOEN: JKXXAP 
DT Patent 
LA Japanese 
FAN.CNT I 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 2004018408 A qOSASltgtZ m JP 2002-1726S5 20020613 

PRAI JP 2002-172655 2002061^ 
OS CASREACT 140:111524 

AB 3 , 9-Dicniora-2, 4 , a , io-totraoxB-3, 9-diphosphaspiro [5 .5) undecane (I) is prepared 
by treatment of PC13 (11) with pentaerythritol (III) in organic solvents, 
heating the resulting solns, or suspensions at 40-120" under an inert 
atmospheric without isolation of 1. and cooling, Thus, 42.0 mmol II was 
treated with 20.2 mmol III (Pentarit 3) in the presence of pyridine in toluene 
under N, heated at 60*, and cooled to give a suspension containing I with 
selectivity 96.5%. Then, pyridine and PhCK20H were added to the suspension to 
give 3 , 9-bi8 (phenylmethyloxy) -2,4.8. lo-tetraoxa-3,9- 
dipho8phaspiro[ 5. 51 undecane with selectivity 94.3%. 

IT -i&ii-fC-'P. 3,9-Dichloro-2,4,8,io-tecraoxa-3,9- 
diphosphaspiro (6.51 undecane 

RL; IMP (Industrial manufacture); RCT (Reactant) i SPN {Synthetic 
preparation); f-CEr -j-ci'i;).-!.!; .i;..r; ; RACT (Reactant or reagent) 

(preparation of dichl oroeetraoxadiphosphaspi roundecane Inaving good 
stability 

as intermediate Cor phosphite antioxidants by treatment of PC13 with 
pentaerythritol and then heating) 
RN 3643-70-7 CAPLUS 

CN 2,4,8,10-Tetraoxa-3,9-diphosphaspiro[5.Slundecane, 3 , 9-dlchloro- (CA 
INDEX NAME) 



IT ■.>f,'fi-iA'9S'. 3, 9-Bi8 (phenylmethyloxy) -2.4 . 8. lo-tetraoxa-3 , 9- 
diphoaphaspiro 1 5 . s) undecane 

RLt IMF (Industrial manufacture); SPN (Synthetic preparation); t-'i'.t^r 
;PrBpar«sr.icri! 



l()S4l02l-rnlennediiue 



23 or 34 



(preparation of dichlorotetraoxadiphosphaspiroundecane having good 
stability 

as intermediate for phosphite antioxidants by treatment of PC13 with 

pentaerythritol and then heating) 
RN 70 93-28-9 CAPLUS 

CN 2,4,8, iO-Tetraoxa-3 , 9-diphospha8piro(5.S] undaccuie, 3, 9-biB (phenylmeChoxy) - 

{9CI) (CA INDEX NAME) 
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RL: IMP (Industrial manufacture); SPN (Synthetic preparation); PR5:p 

(preparation of pentaerythritol spirocyclic diphosphites by heating solns. 
or suspensions of the corresponding dichloride under an inert atmospheric 

and 

substitution with aralkyl ales, in the preaence of organic base HCl 
scavengers) 

RN 475101-7S-S CAPLUS 

CN 2,4,B,l0-Tetraoxa-3,9-dipho8pha8piro(S.5)undecane, 3, 9-bis(2-phenylethoxy) - 

(9CI) (CA INDEX NAME) 



Ph- CHi— CH2-0 



<::<:) 



• CH2-CH2— Ph 




DN 140:111523 

TI Preparation of high-purity pentaerythritol spirocyclic diphosphites 

without isolation of dichloride intermediate 
IN Yanagida, Taltatsune; Tanabe, seilchi; Tando, Kazushi; Taketani. Yutaka 
PA Teijin Chemicals Ltd.. Japan 
SO Jpn. Kokai Tokkyo Koho, 11 pp. 

CODEN: JKXXAP 

DT Patent 
LA Japanese 
FAN.CNT I 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 2004018407 A ^2£&2H2J^ ''^ 2002-1726S4 20020613 

PRAI JP 2002-172654 2QQiQBY3 

OS CASREACT 140:111533; MARPAT 140:111523 
GI 



IT -M VF-, 3. 9-Dichloro-2,4, 8, lO-tetraoxa-3. 9. 

diphosphaspi ro [5 . 5l undecane 

RL: RCrr (Reactant); SPN (Synthetic preparation); 1 F E-F 
••Prtiptu-j:; i'.;;^: ; RACT (Reactant or reagent) 

(preparation of pentaerythritol spirocyclic diphosphites by heating solns. 

or suspensions of the corresponding dichloride under an inert atmospheric 

and 

substitution with aralkyl ales, in the presence of organic base HCl 
scavengers) 
RN 3643-70-7 CAPLUS 

CN 2,4.8. 10-Tetreoxa-3.9-dipho8phaspiro[5.5lundecane. 3 , 9-dichlora- (CA 
INDEX NAME) 



AB The title diphosphites I (X * OCR3R4CRlR2Arl; Y - OCRSR6CR7R8Ar2; Arl, Ar2 • 
C6-20 aryl; Rl-RB • H. C6-20 aryl. C7-30 aralkyl, Cl-20 hydrocarbyl) are 
prepared by heating solns. or suspensions of I (X, Y - Cl; manufactured from 
pentaerythritol and PC13) at 40-120* under an inert atmospheric, followed by 
treatment with ArCRlR2CR3R4 0H (Ar • C6-20 aryl; R1-R4 - same as above) in the 
presence of organic bases as HCl scavengers. Thus, 40.1 mmol pentaerythritol 
(Pentarit S) was treated with 83.5 mmol PC13 in the presence of 2.0 mmol 
pyridine in toluene under a N atmospheric to give a suspension, which was 
heated at so*, cooled, treated with 80. 2 mmol PhCH2CH20H in the presence of 
85.1 mmol pyridine to give I (X * y - 0CH3CH2Ph) with selectivity 93.0%. 

IT 475ici-7<>-£>P, 3,9-Bi8l (a-phenylethyl)oxy) -2,4 , 8, lO-tetraoxa-3, 9- 
d i phosp hasp i ro [ 5 . 5 1 undecane 



DN 121:257137 

TI Carbohydrate-substituted 2,4,8, 1 0- tet raoxa - 3 . 9-diphosphaspi ro 1 5 . S J undecane 

stabi I izcrs 
IN Babiarz, Joseph £.; Pastor, Stephen D, 
PA Ciba-Ceigy Corp., USA 
SO U.S., 10 pp. 

CODEN: USXXAM 

DT Patent 
LA English 
FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



Pt US 5310891 A 19940S10 US 1992-918326 19920722 

PRAI US 1992-918326 19920722 
OS MARPAT 121:257137 
GI 



U)54l(>2l-inlermediale 



The stabilizers have the structure I (0 carbohydrate residue) . A solution 
of 3 , 9-dichloro-2 ,4 , 8, lo-tetraoxa-3 , 9-diphosphaspiro CS . SI undecane in PhWe wag 
treated dropwise with l , 2 : 5 , 6-di-o- isopropylidene-D-glucose and EC3N to give a 
I, ProCax 6S01 containing Ca stearate 0.07S, pentaerychritol tetra)(i8<3,S-di- 
terc-butyl-4-hydroxyhydrociniuunate) 0.075, and Che I 0.075% showed melt flow 
rata 2.5 (4.3) g/lO min aCcsr 1 (5> extrusion cycles at 274* with 90 s 
residence time, compared with 4.4 (10.7) g/io min when the I was omitted. 

(preparation of, as heat stabilizer tor polypropylene) 

lS8eOB-45-B CAPLUS 

(i-D-GalactopyranoBB, 6,6'-o-(2,4,8, lo- tetraoxa- 3,9- 
diphosphaspirols .5] undecane-3, S-diyDbis [l,2:3,4-bi8-0- (1- 
methylethylidene) - (9CI) (CA index name> 
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AN 1986:498557 CAPLUS Full -text 
DN 105:98557 

Tl Derivatives of alkyl-substituted 4-hydroxy-methylpiperidine and their use 

as stabilizers 
IN DlBattista, Piero; Nucida, cllberco 
PA Ausimonc S.p.A., Italy 
SO Eur. Pat. Appl., 51 pp. 

CODBNi BPXXDN 

DT Patent 
LA English 

FAN.CNT 1 

PATENT NO 



PI 



EP 163245 
EP 163245 
BP 163245 



KIND 



A2 



Bl 



DATE 



R: BE, CH, OE, FR, GB 



19851204 
19861105 
19910731 

LI, NL 
19900123 
19B«0320 
19680920 
19840522 
19850521 



APPLICATION NO. 



EP 1985-106231 



CA 1985-481955 
JP 1985-108488 

US 1987-28039 



19850521 
19850523 

19870320 



CA 1264743 
JP 61056164 

US 4772708 
PRAI IT 1984-21034 

US 1985-736328 
OS MARPAT 105:98557 

AB Alkyl-substicuted hydroxymethylpiperidine derlvs. are useful as heat, light, 
and oxidation stabilizers for plastics. Thus, 2,2, 6, 6-tet^a(nothyl-4- 
hydroxyT^ethyl piperidine, prepared by hydrogenac ion of 2,2,6.6- 
tetrainethylpiperidyl-4-spirooxirane, was transescerif led with Me adlpate, 
giving bis (2 , 2, 6 , 6-cetrBmethyl} -4 -methylpiperidine adipate (I), Polypropylene, 
stabilized by 0.5% I, had embrittlement time 3800 h, vs. 100 without I. 

IT 10.392fl-44-5P 

RL : PRKP f f r S I. < on ! 

(preparation of, as stabilizer for polymers) 
RN 103928-44-5 CAPLUS 

CN Piperidine, 4 , 4 ■ - [2 , 4 , 8 , lO-cetraoxa-3 , 9-diphosphaspir( 
diylbi8(oxymethyleneHbis{2.2,6,6-tetranechyl- (9CI) 



o(5.S)undecane-3, 9- 

(CA INDEX HAMS) 



301? -70 7, 3, 9-oichloro-2,4 , 8, lO-tetraoxa-3, 9- 
diphosphaspiro (5 . 5) undecane 

RL: RCT (Reactant) > RACT (Reactanc or reagent) 
(reaction of, with carbohydrates) 

3643-70-7 CAPLUS 

2,4,8, 10 -Tetraoxa- 3,9- diphosphaspirot 5. 51 undecane, 3, 9-dichloro- {ca 

INDEX NAME) 



'•^lCr™'-°-<lXI)^°-'"-Ctr- 

Mm Mm HeMe 



RL: RCT (Reactant)) RACT (Reactant or reagent) 
(reaction of. with hydroxymethylplperidine c 

3643-70-7 CAPLUS 
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2,4.e,l0-Tetraoxa-3,9-diphospha8piro{5.5)undecane, 3. 9-dichloro- (CA 
INDEX NAKE) 
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CICH)— Ir-CHz-O' 

lie 



o . . o 



O— CHj-t-CHaCl 

tie 



MCSaittHBBr-aO- Qp 24 CAP1 

AN 1 97977?8T^AlPLUSi_r( 



giqjHTLiOOJ-ACS-on-sSTH-a 



DN 90:7681 

Tl intumeacent fire retardant compositions containing pentaerythritol cyclic 

d iphosphac.es 
IN Albright, James A. 
PA velsicol Chemical Corp.. usA 

so U.S., 6 pp. Cont. 'in-part of U.S. 3.978,167. 
COD EN: USX X AH 

DT Patent 
LA English 
FAN.CNT 4 

PATENT NO. KIND DATE 



71.}. 0-5. 4 

RLs RCT (Reactant); RACT (Reactant or reagent) 

(reaction of, with dibromopropanol or diethylanlne) 

714-87-4 CAPLUS 

2,4.8, lo-Tetraoxa-3,9-dipho8pha8piro|5. 5) undecane, 3. 9-dichloro-, 

3,9-dioxide (CA INDEX NAME) 



APPLICATION NO. 



PI US 4099975 
US 3978167 

PRAI US 1974-429607 
US 197S-616935 



19780711 US 1976-650282 

19760831 US 1976-616935 
19740102 
19750926 



19760119 
19750926 



AN 1977:17625 CAPLUS Pull -text 
DN 86:17625 



GI 



IN 
PA 
SO 



Pentaerythritol cyclic diphosphates and diphosphoranidates 

Albright, James A. 

Michigan Chemical Corp., USA 



o o ^ —.0 o 



Pentaerythritol cyclic diphosphates (I, R » haloalKoxy, diethylamino) were 
prepared us intumescent agents for coatings. Thus, 30 g diethylamine (109-89- 
7] in 50 mL C6H6 was added to 29.7 g 3 , 9-dichloro- 2, 4 , s , 10- tetraoxa- 3 , 9- 
diph03pha8piro(S. b)undecane-3 , 9-dioxlde J'M4«v-4l in 250 mL C6H6, refluxed 3 
h and worked up Co give 3,9-biB(N,N- diethylamino) -2 , 4 , e , lo- tetraoxa- 3 , 9- 
diphosphasplro(5. 5)undecane-3 , 9- dioxide (1, R » diethylamino) [61090-87-7] 
m. 189. b-190 . 5» . An intumescent paint was prepared by mixing com. semi-gloss 
latex paint 75, chlorinated paraffin wax 5, i (R - diethylamino) 75 and water 
10 g. 

RL: OSES (Uses) 

( incumcacent agents, for coatings) 
61090-ee-e caplus 

2,4.8, lO-Tetraoxa-3, 9-diphosphaspiro(5.5l undecane, 3 , s-bis (3-chloro-2, 2- 
dimethylpropoxy) -. 3,9-dioxide (9CI) (CA INDEX NAME) 



U.S., 8 pp . 
CODEN: USXXAM 
DT Patent 
LA English 

FAN.CNT 4 

PATENT NO, 

PI US 3978167 
QB 1517651 
GB 1517652 
CA 1075257 
DE 2601278 
DE 2601278 
US 4099975 
FR 2325655 
JP 52042891 
JP S7056916 

PRAI US 1974-429607 
US 1975-616935 
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GB 1976-1214 
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DATE 



19760831 
19780712 
19780712 
19800408 
19770331 
19790503 
19780711 
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19821202 
19740102 
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APPLICATION NO. 
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GB 1976-1214 
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CA 1976-243559 
DE 1976-2601278 

US 1976-650282 
FR 1976-1611 
JP 1976-9187 



DATE 

19750926 
19760113 
19760113 
19760113 
19760115 

19760119 
19760121 
19760130 
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Organophoaphorus compda. of the formula I, where x and X' - o or 3 and Y and 
Y' > monovalenc halogenated oxyallph. or oxyalicyclic or -NRR', where R and R' 
- H. monovalenc hydrocarbon, or halogenated monovalent hydrocarbon, were 
useful as flame retardants for polymers. Thus, 3 , 9-dichloro-2 , 4 , 8 , 10- 
cetraoxa-3,9-dlphospha8plro[5.5)undecane-3,9-dloxlde l'nA-i:'.'-4\ 29.7, 2.3- 
dibromopropanol [96-13-9] 43.6, and Mgo o.lg tiere mixed togecher, heated 2 hr 
at 110' CO drive off HCl, and cooled to room temperature to give a viscous 
product which was washed with HH40H at 60* and then with H20 and dried under a 
vacuum. The light brown viscous produce was 3 , 9-bis (2, 3-dibramopropoxy) > 
2,4, B, io-tecraoxa-3, 9- dlphosphaspirol5 . 5] undecane-3, 9-dioxlde 161090- bs-S) . . 

"I«*i0- tif -fi»' 

RL: t'ftfci" (l!'rei>»ii!»ci'j.'i' 

(preparation and flame recardant properties of) 
61090- 8B-fl CAPLUS 

2,4,8, 10-Tetraoxa-3,9-diphosphaspLro(5.S]undecBne, 3, 9-bis(3•chIoro-2,2- 
dimethylpropoxy) - , 3.9-diOxide (9CIt (CA INDEX KAHE) 



-t 



-CH2- t— CH2CI 
lie 
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CODBNi USXXAM 
OT Patent 
LA English 
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PATENT NO. 


KIND 




DATE 


APPLICATION HO. 


DATE 


PI US 3970T2S 
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19760720 


U3 


1975 


•543289 


19750123 


ZA 7507361 
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19761124 


ZA 


1975- 


■7361 


197S1124 


AU 7587073 
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19770602 


AU 


1975- 


■87073 


197S1128 


AU 499115 


B2 


1979040S 










OB 2559371 


Al 


19760729 


OE 


1975- 


-25S9371 


19751231 


PR 2298553 


Al 


19760820 


PR 


1976- 


1585 


19760121 


PR 229BS53 


Bl 


19790309 










JP 51098224 


A 


19760830 


JP 


1976- 


■5527 


19760122 


PL 105884 


Bl 


19791 130 


PL 


1976 


■1B6703 


19760122 


NL 7600743 


A 


1 9760727 


NL 


1976- 


•743 


19760123 


US 4054543 


A 


1 9771018 


US 


1 976- 


■663173 


19760302 


PRAI US 1975-5432B9 


A 


1 9750 1 23 











Plreproofing agents tor potyurethane precursors to be toamed were made by 
reacting PC13 wich pencaerythricol 1115-77-5] and eltner oxidizing-esterityinq 
the product, or treating it with ethylene oxide (7S-21'81 and chlorinating the 
product. Thus, the spiroadduct { ^K-ti M ','1 of pentaerythritol and PC13 was 
oxidized and eaterifled with GcOH to give the Et ester. The latter was mixed 
with 1 - (aminoethy 1) piperaslne-propylene oxide adduct, methy lenebis iphenyl 
iaocyanace) , surfactants, curing agent, and blowing agents to give a 
polyurethane with o index 24.5, in contrast with the value of 20.6 when no 
fireproof ing agents was used. 

Rt: RCT (Reaccant) ; SPN JSynthetic preparation) ,• Pki-l' 
ii'tu^iarac io:i: } RACT (Reactant or reagent) 

(preparation and esterif ication of) 
60860-22-2 CAPLUS 

2,4« a, lo-Tetraoxa-3, 9-diph09phaspiro(5.s}undecane, 3. 9 -bis (2-chloroethoxy} - 
(CA INDEX NAME) 



RL: RCT (Reactant) ; RACT (Reactant or reagent) 

(reaction of, with alcohols or amines) 

714-B7-4 CAPLUS 

2,4, 8, lo-Tetraoxa-3, 9-diphosphaspiro(s.5] undecane, 3, 9-dichloro- , 

3,9-dioxide (CA INDEX NAME) 



ci^N._A_/^o 



.»'.4 3-7Ci-7«' 

RL: RCT ( Reactant > ; SPN (Synthetic preparation); r-F:»-P 
;riej>:i; :it i.ir»'. f RACT (Reaccant or reagent) 

(preparation and reactions of) 
3643-70-7 CAPLUS 

2,4,8, lo-Tetraoxa-3 . 9-dipho8pha8piro IS . 5 ) undecane , 3 . 9-dichloro- 
INDEX NAME) 



AN 1976:561241 CAPLUS Full -te xt 

DN 85:161241 

TI Polycyclic phosphate esters 

IN Batorewicz, wadim 

PA uniroyal, inc., USA 

SO U.S. , 7 pp. 
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1963:4 753 30 CAPLUS Pul l -.text 
59:75330 
f S9:1398Sh,13986a-d 
Some chemical reactions of 3, 9-dichloro-2, 4, 8, lo-cetraoxa-3. 9- 
diphosphaspiro [5. 5| undecane 3 , 9- dioxide 
Raetz, Rudi P. H. ; Sweeting, Orville J. 
Clin Mathieson Chem. Corp., New Haven, CT 
Journal of Organic Chemistry (1963), 28(6), 1608-12 
CODEN: JOCEAH; ISSN: 0022-3263 
Journal 
Unava i iable 

For diagram(s), see printed CA Issue. 

Pentaerythritol (X) is Created with P0C13 to give 3 , »-dichloro- 

2,4,8, 10Cetraoxa-3.9-diphO8phaapiro(S.5jundecane 3.9-dioxide (ll) which is 

converted to an adduct with HC0NKe2. II is treated with H20 and diols to give 

3, 9-dihydroxy-2.4 , 8, 10- cetraoxa-3 , 9-diph09phaspiro [5 ,5Jundecane 3 , 9-dioxide 
(III), Thus, a mixture of 272.3 g. I and 660 g. P0C13 ia heated 2 hrs. at 90« 
and 20 hrs. at 100* , the solid product mixed with SOO g. P0CI3, the mixture 
refluxed 2 hrs., the excess P0cl3 decanted, and the product heated at 120*/10 
mm. The solid is waahed 4 times with 200 ml. CCl4 and with 450 ml. cold 
absolute EtOH to give 478 g. II, m. 233-5» (HOAc) . A solution of 1 g. II in 
10 ml, anhydrous HC0NMe2 is refluxed 20 min. and kept at room temperature, and 
excess HCONMe2 is distilled after 3 days to give 1.2 g. IV. k 6.0 art. A 
solution is prepared from 19 g. crude II and ISO ml. anhydrous HC0NMe2, 5.75 
g. HO(CH2)40H is added, and the mixture is refluxed 40 min. to give 19.0 g. 
monodimethylammonium salt, m. 266* (H0(CH2) 40H1 , 97.4% yield, of III. A 
mixture of 17.82 g. II and 5.4 g. HO(CH2)40H is heated l hr. at 110» and 3 
hrs. at 145', and the mixture distilled at 145'/14 mm. to give an oil and a 
residue, and the residue is extracted with hot BtOH to give an Insol. solid. 
The solid ia treated with SO ml. cold H20 and H20 is evaporated at room 
temperature to give 4.4 g. ill and the EtoH extract la evaporated to dryness 
to give a total of 8.3 g. ill. m. 306-7- (Hoac) , 53.2* yield. The treatment of 
5.94 g. 11 with 2.88 g. l,4-bia{hydroxymethyl)cyclohexane at 195" also gives 
III. Crude lit monodimethylammonium salt (2.2 g.t is dissolved in 25 ml. H20 
and the solution is poured over a Dowex-50-H-x-B column to give 99.8% III. m. 
314* (HOAc). Ill (1.0 g.) is suspended in 4 g. ho(CH2)40H, the mixture is 
heated at 160* as a teCrahydrofuran-H20 azeotrope distils, and 0.9 g. V, m. 
3i4» , is Obtained. 

(Derived from data in the 7th Collective Formula Index (1962-1966)) 
96733-42-2 CAPLUS 

(Hydroxymethylene) dimethyl ammonium chloride, phosphate, cyclic diester 
with pentaerythritol (7CI) <CA index name) 



<DG<, 



0-CH=£sH»Mea 



7i4-a7-4P, Pentaerythritol, cyclic diphosphorochloridate 
RL; PRE? tPr<9par£itiOn> 

(preparation of) 
714-87-4 CAPLUS 

2,4.8, lo-Tetraoxa-3 , 9-diphoapha8plro IS . 5) undecane, 3 , »-dlchloro- , 
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3,9-dioxide (CA index NAME) 



AN 

DN 58:82566 

OREF 58:14223g-h,14224a-b 

TZ Pentaerythritol phosphates for use as plasticizers 

PA Agfa A.-G. 

SO S pp. 

DT Patent 

LA unavailable 

PATENT NO. KIND DATE APPLICATION NO. 



DATE 



PI GB 922251 19630327 GB 1960-39545 19601117 

DE 1155901 DE 

US 3090799 19630521 US 1960-69289 19601115 

PRAI DE 19S91117 

GI For diagram (a) , see printed CA Issue. 

AB Migration and volatility are avoided by ualng esters of the general formula I, 
where R and Y are the same or different aryl or alkyl radicala or substituted 
radicals. Such esters are solventa for most thermoplastic materials. They 
are made by heating pentaerythritol (tl> with P0C13 and phenols or ales., or 
by heating phosphates in vacuo with OH compds. Thus 136 g. II and SOO ml. 
P0C13 were heated together on a steam bath. The reaidual pool 3 was distilled 
off in vacuo to give about 250 g. acid ester chloride (III), m. 243-5*. Ill 
(300 g.) and PhOH 220 were refluxed wich 3 1. CH2Cia and 300 ml. Et3N. The 
CH2C12 was distilled and the residue extracted with a mixture o( CH2C12 and 
H20, The Et3N sale entered the H20 phase and the II phosphate ester dissolved 
in the CH2C12. Evaporation of the solvent left 300 g. I (R » y = Ph) (TV), m. 
201-2*. similarly prepared were l (R - Y - 4-MeC6H4) , m. 2i3", (from p- 
cresDl); the waxlike I (r - y - Me(CH2)il} (from lauryl ale); the thick 
viscous oil I (R > Y « Et0CH2CH2) (from inonoethyl glycol}; the viscous oil 1 
(R . Y • NC(CH2)20(CH2)21 from P-cyanoethyl glycol; I (R . Y - 4 - Et02CC6H4 ) , 
m, 2120, (from 4 -HOC6H4 C02Et ) ; and I (R » Y - 4-C1C6H4) m. 221-2", (from p- 
chlorophenol) . Cellulose triacetate (50 g.) was dissolved in iso-PrOH 6, 
CH2C12 300, and IV 10 dissolved in CH2CI2 so parts was added. The solution 
was freed of bubbles by heating, then cooled and cast on a plate from which it 
was stripped when dry. The clear film waa suitable for a photographic 
emulsion aupport. Similar films were made from iv and polystyrene and from IV 
and poly (vinyl chloride). The other esters described were also used to 
produce suitable films of good mech. properties. 
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ula Index (1962-1966)) 



(Derived from data in Che 7th Collecciv 
714-87-4 CAPLUS 

2,4 , 8, lo-Tetraoxa-3, 9-diphoBphaBpiro(5 .slundecane, 3, 9-dlchloro- 
3,9-dioxide (CA INDEX NAME) 
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RN 9757S-98-9 CAPLUS 

CN Phosphoric acid, eater with 3- (2-hydroxyethoxy) proplonltrlle, cyclic 
diester with pentaerythricol (7CI) (CA index name) 



■»CM3^ CNl — CN 



IT •tir-fl'iff-oF', Ethanol, 2-ethoxy-, phosphate, cyclic diester with 
pen t ae ry t hr i to 1 
RL: PRSr (Piep4rat:i<:r.'' 
(preparation of) 

RN 4991-39-3 CAPLUS 

CN Phosphoric acid, cyclic diester with pentaerythritol, bis (2-athoxyethyl) 

ester (BCD (CA INDEX NAME) 



EtO-CH2-CH2-0-^ ^ 0 , / \ ., ^( 



0— CH2 — CH2 — OSt 
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